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On some ’Fungi from the West Indies. Bj Afkie Loeeahs* 
Smitk. (Communicated by G-eoeoe Mueeax, E.E.S.,. 
B.L.S.) 

[Eead 8rd May, 1900.] 

(Plates 1-3.) 

The Fungi named and described in the following pages were, with 
one exception, collected in Dominica by Mr. W. E. Elliott, under 
the auspices of the West India Natural History Exploration 
Committee. They are now in the Herbarium of the British 
Museum. • 

GASTEEOMYCETES. 

CxATHxrs STEiATUS, JSoffm, Veget. Grypf, p. 38, t. 8. f. 3 
(1790). 

On decaying wood, Eoseau, Not. 1892. No. 634- 
On decaying lime-twigs, Shawford Estate, Dec. 1892, No. 802 
and No. 1424. 

Lxcopebdoh lepeosxtm, Berk. ^ Bm. in Beck's Mon, Lycop. 
p..'29.^ 

On twigs and on the ground, path up the Morne, Aug. 1892.. 
No. 454. 

On decaying wood, Shawford Estate, Eoseau Valley, Dec. 
1892. Nos. 800 & 803. 
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MISS AOTIE L. SMITH ON SOME 


Ltcopeedon pxeii^obme, Schaef^- Icon> t. 189. 

On rotten wood, Prince Bupert’s, March 1894. No. 914. 

L. etjlioinetjm:, Berh, ^ Curt, in Journ, Linn, Soc,, Bot. x, 
(1869) p. 319. 

On fallen trees, Basin Hill, Aug. 1892. No. 264. 

Growing on ground among rotten leaves, woods l}eliind St. 
Aroinent, Aug. 1892. No. 401. 

On decayed leaves, Nigre Maron, Aug. 1892. No. 315. 

HTMENOMTCETES. 

Mtoena citeinella, Bers. Ic. JDescr, t. xi. f. 3. 

Near Castle Bruce Eiver, Eeb. 1896. No. 1467. 

Pletjeotus semi-sxjpinijs, Berk, ^ Broome, in Journ. Linn, 
SoG,, Bot, xi. (1871) p. 529. 

Eiver Eouce Yalley, Eeb. 1896. No. 1391 and No. 1417. 

P. APPLicATUS, Batsch, El, Eung, p. 125. 

On fallen tree, Basin Hill, Aug. 1892. No. 279. 

P. suEEAEBATUs, Berk, 4' Curt, in Journ, %inn, Boe*, B^ot, x, 
(1869) p. 288, no. 47. 

On decaying trees, woods behind St. Aroment, Aug. 1892. 
No. 396. 

P. Hoesoni, Berk, Outl, p. 138. 

St. Aroment, March 1896. No. 1351. 

Eiver Douce Yalley, Eeb. 1896. No. 1418. 

Maeasmixjs eig-idijs, Mont, Byll. Crypt, no. 447. 

Eiver Douce Yalley, Eeb. 1896. No. 1410. 

M. eotalis, Berk, Sf Broome, in Journ, Linn, Boc ,, Bot , xi.f . 
(1875) p. 40. 

Head of Castle Bruce Eiver, Eeb. 1896. No. 1451, 

Lentinus Lecomtei, Fr. Epic, p. 368. 

On rotten wood, St. Aroment, Aug. 1892. Nos. 426 A 439. 

Panxts toettlosus, Fr, Epic, p. 397. 

On fallen trees, Basin Hill, Aug. 1892. No. 272. 

P. GAmiiXREJjTjOiDm,MontmAnn. Bci,Mat, ser. 4, vol. i,{ IS54 ) 

p. 120. 

On rotten wood, St. Aroment, Aug. 1892. No. 420. 
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LEisrziTES STRIATA, Sioartz, M. Bid. Occl p. 19. 

Prince Eupert’s, Dec. 1895. No. 1279. 

L. APTiAisrATA, Fr. Fpie. p. 401. 

St. Aroment, Jan. 1896. No. 1350. 

L. viLLOSUS, Illotzschj in Linnma, viii. (1833) p. 479. 

Slope of Diablotin, March 1896. No. 1964. 

Tj. suBCERViis'Us, BerJc. 4' Ourt. in Journ. Linn. Soe., Bof. x. 
(1869) p. 300, no. 149. 

On trees, Grand Marigot, Aug. 1892. No. 364. 

L. CAJN^^Q'mSyBerlc. mHooh.KewJowrn. Bot. Yiii. (1856)p. 141. 
On decaying trees, Morne Couronne, July 1892. No. 184. 

L. EXiLis, Klotzsoli., in Ann. Sf Wat. Hist. ser. 1, iii. 

(1839) p. 379. 

On tree, Grand Marigot, Aug. 1892. No. 163. 

Windward slope of Diablotin, Aug. 1896. No. 1963. 

L. BEPAiSDA, Fr. Epic. p. 404. 

No. 402. 

« • 

ScHizoPiiYLLWi coMMTjm, Fr. Syst. Myc. i. p. 330. 

On decaying trees, Morne Couronne, July 1892. No. 180. 

On rotten wood, Ball Estate, Nov. 1892. No. 638. 

AuAEictrs (§ Psathtrella) HiASCENs, Fr. Syst. MycA.-p. 303. 
Koseau, March 1896. No. 1862. 

PoLYPORiTs TBICHOLOMA, Mont. in Ann. Sci. Wat. mx. 2, yUL 
(1837) p. 365. 

On rotten wood. Basin Hill, Aug. 1892. No. 282. 

Eiver Douce Valley, Peb. 1896. No. 1412. 

P. PIGIPES, Fr. Syst. Myc. i. p. 353. 

On fallen tree, St. Aroment, Aug. 1892. No, 450. 

P. suEPHUREUs, Fr. Syst. Myc. \. p. 357. 

Eiver Douce Valley, Peb. 1896. No. 1423. 

Windward slope of Morne Diablotin, March 1896. Nos. 1947 
&:1952, ■ 

P. EACTBUs, Fr. Syst. iMyc, i.^p. 359. 

On decaying tree, Morne Couronne, July 1892. No. 191. 

P. CHioj?-EUS, Ft. Syst. Myc. \. p. 359. 

On walls of rest-house atEoseau Lake, Peb, 1896. No. 1501. 

;I52 * ■ 
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PoLYPOEirs GiEYFS, Schwein. ifi Leipzig Sehr, Wat* Qeselh L 
(1822) p. 96. 

Morne Couliabon, Jan. 1896. ISfo. 1570. 

P. zoHALis, Lerlc* Lung. JBrit. Mus.yin Ann. ^ Mag. Wai. S%st, 
s. (1842) p. 375. 

Windward slope, Diablotin, March 1896. l^To. 1956. 

P. cxjEEHSis, Mont, in Ann. Sci. Nat. sei*. 2, Tiii. (1837) 
p. 364. 

On decaying trees, Morne Couronne, July 1892. E'o. 193. 

On rotten wood, Prince Eupert’s. JSTos. 1270 & 1281. 

Pomes ltjcibtjs, dooTce^ in Grev. xiii. (1885) p. 118. — Polyp, 
lucidus, Ft. Mpie. p. 442. 

Prince Eupert’s, Dec. 1895. Ko. 1278. 

F. OiTETisii, CooTcet 1. c . — Polyp. Cnrtisii, Berh. in ffO'oL. 
Keiv Journ. Bot. i. (1849) p. 101. 

Grande Soufriere Hills, Feb. 1896. No. 1526. 

F. SBHEX, Goolce., 1. c. — Polyp, senex, Nees # Mont, in Ann. 
Sci. Nat. ser. 2, y. (1836) p. 70. 

On fallen trees, path to Grande Soufriere, Jan. 1895. No. 795. 
Windward slope of Diablotin, March 1896. No. 1959. 

On rotten wood. Prince Eupert’s, Dee. 1895. No. 1288. 

F. ATJSTEAi/is, Ooohe, in Grev. xiv. (1885) p. 18. — Polyp, 
australis, Fr. Blench, p, 108. 

Prince Eupert’s, Dec. 1895. No. 1282. 

Windward slope, Diablotin, March 1896. No. 1960. 

F. AEPnAKATHS, Coolce,l. e. — Polyp, applanatus, M^aUr. Fhm 
Crypt, ii. p. 

On decaying timber, Morne Couronne, July 1892. No. 183. 

F. EOMEHTAEiTJs, OooTce^ 1. 'fi.— -Polyp. fomentarius, Br. 

Myc. i. p. 374. 

On fallen tree in woods between St. Aroment and Montpelier, 
Dec. 1892. No. 793. 

Eoseau Talley, Jan. 1896. No. 1346. 

F. HEMILEXJCUS, Cooke, h e. p. 19.— Polyp, hemileueus, Ikrk, 

^ Curt, in Journ. Linn. Soc.y Bot x. (1869) p. 312. 
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Fomes SCUTELLATUS, Coolce^ in G-rev. xiii. (1885) p. 118. — 
Polyporas scutellatixs, Behwein, in Trans. Amer. JBJiih Soc. Kew 
series, iv. (1834) p. 157. 

On rotten wood, Salybia (Carib Settlement), Aug. 1892. 
E’o. 358. 

F. coHN'ATXJS, Goolce^ h c. — Polyp, connatus, Fr. Fpic. p. 472. 
Prince EiiperPs, Dec. 1895. Ko. 1297. 

F. MiCBOPOBtrs, Cooke, L c. — Polyp, microporus, Fr, S^st. Myo. 
i. p. 376. 

On decaying tree, Morne Couronne, July 1892. ]^os. 187 & 
190. 

On fallen wood, Basin Hill, Aug. 1892. Ho. 355. 

On fallen tree, Morne Diablotin, Oct. 1892. Ho. 625. 

St. Aroment, Jan. 1896. Ho. 1347. 

F. OBLIQUES, Cooke, in Grev, xiv. (1886) p. 21. — Polyp, 
obliquus, Fr. Syst. Myc. i. p. 378. 

On rotten wood, Koseau, Aug. 1892. Ho. 446. Prince 
Eupert’s, De«. 1895. Ho. 1271. 

F. BiSTBATOSUS, Cooke, L c. — Polyp. bistratosus,E<5r^. ^ Cooke, 
in Journ. Linn, Foe,, Bot, xy, p. 384 (1877). 

Prince EuperPs, Dec. 1895. Ho. 1283. 

POLXSTICTUS MUTABILIS, Cooke, I, c, p. 78. — Polyp. mutabiliSj 
Berk. 4" Curt, in Grev. i. (1872) p. 38. 

On rotten wood, Basin Hill, Aug. 1892. Ho. 344. 

P. MPHBinius, Cooke, 1. e,—- Polyp, nephridius, Berk, in Sook. 
Journ, Bot. viii. (1856) p. 195. 

On felled trees, Basin Hill, Aug. 1892. Hos. 347 & 289. 
Hegre Maron. Ho. 300. 

P. ALBo-CEBViHUs, Oooke, I, c. p. 79.— Poljp. albo-ceryinus, 
Berk, in Book, Journ, Bot. xiii. (1856) p. 234. 

On rotten wood, Basin Hill, Aug. 1892. Ho. 351- 

P. SAHauiKEUS, Fr, Bov. Symb. p. 75. 

On rotten wood, Prince Eupert’s, Dec. 1895. Hos. 1272 & 
1290. 

On felled trees, Salybia (Carib Settlement), Aug. 1892. 
Ho. 368. 

On rotten tree, Camp at Trois Pitons. Ho. 633. * 
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PoLTSTiCTirs TBIOHOMAXLHS, Gook.e, in G-rev. xiv. (1886) 
p. 81.— Polyporas trichomallus, Bm-Tc. ^ Mont, in Ann. Soi. Mat. 
ser. 3, xL (1849) p. 238. 

On rotten wood, Prince EiiperPs, Dec. 1895. IM'o. 1287. 
Morne Conliabon, Peb. 1896. No. 1569. 


P, oiKKABABiOTS, Cooke^ h c. p. 82. — Poljp. cinnabariniis, Fr, 

Bijst, Myc, i. p. 371. 

Common on trees. No. 464. 


P, teesicolob, Fr, Fov. Syrnh* p. 86. 

On felled or decaying trees, Morne Couronne. Nos. 177 & 
186. 


P. PATOiiTiirs, OooJce, 1. c.— Polyp, pavonius, M\ Epic. p. 477. 
On fallen trees, Basin Hill, Aug. 1892. No. 311. 


P. OBSTiKATirs, Coohe, h c.— Trametes obstinatiis, Gmhey in 
Grev, xii. p. 17. 

On rotten wood, Prince Eupert’s, Dee. 1895. No. 1271. 


P. HiESUTxrs, Ft. Nov. Symh p. 86. 

On rotten wood, Sliawford Estate, Dec. lS9i\ No. 906. 


P. piNSiTTJS, CooJce, L c. — Polyp, pinsitus, Fr. Epic. p. 479. 
On rotten wood, Prince Eupert’s, Dec. 1895, No. 1268. 
St. Aroment, Jan. 1896. No. 1347. 

Eiver Donee Valley, Peb. 1896. No. 1412 

' ■ c ' 

P. CTCLOnES, Er.Nov, Symh. p. 90. 

Prince Eupert’s, Dec. 1895. No. 1280. ^ 

Windward slope, Diablotin, March 1896. No. 1954. 

On rotten wood, Negre Maron, Aug, 1892. No. 339. 


P. CEOCATTJS, Er. Nov. Symh. p. 91. 

Eoseau Valley, Jan. 1896. No. 1343. 

On rotten wood, Salybia (Carib Settlement), Aug. 1892. 

P. Beaotii, Coohe^l. c. p. 87. — Polyp. Braioiii, EcM.ij/i Funyi 
Europ. 2005), Wint, Eie Filze, i. p. 454. 

Woods at head of Castle Bruce Eiver, Peb. 1896. No. i 

PoEiA MEDULLA-PAKis, OooJce^ 1. c. p. 109. — Polvp. medulla-' 
panis, Er. Syst, Myc. i. p. 380. 

On fallen wood, Basin Hill, Aug. 1892. No. 330. 
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PORIA TEPHEOPOEA, Goohe^ in Grev. xiv. (1886) p. 111. — Polyp« 
tepliropora, ^yll. Crypt, p. 161. 

Prince Kupert’s, Dec. 1895. iJ^os. 1269 & 1275. 

SHawford Estate, Peb. 1896. iJiTo. 1430. 

P. isriGEB, Coohe, 1. c. — Polyp, niger, Berh. in Hoolc. Bond. 
Journ. Bot, iv. (1845) p. 304. 

On decaying wood, Basin Hill, Aug. 1892. No. 345. 

P. BUPITIOTTA, Berh. ^ Gurt. in Grev. xy . (1887) p. 25 (nomen 
tantum). 

Dominica. No. 346. 

Late etPasa, rufa, circa 1 mm. crassa; poris regularibus, minu- 
tissimis, circ. -J- mm, diam., altitudine variantibas. 

The effused liabit of this plant, the reddish, tinge, and minute 
size of the pores differentiate it entirely from P. ferruyinosa. 
In the specimen from Dominica the pores have a brighter tinge 
of red throughout their length, but are brown at the opening. 
The type specimen, hitherto imdescribed, is from Cuba, in the 
Kew Herbarium. 

P. SA]S-GiJ]NoLE£TffA, Gooke^ Z. c. p. 112. — Boletus sanguinolentus, 
Alh. ^ Bclm, (Mispec. Fimg, p. 257. 

On rotten wood, St. Aroment, Aug. 1892. No. 435. 

Shawford Estate, Eeb. 1896. No. 1428. 

P. EAVEJTAi/iE, GooJce, Z. c. p. 111. — Polyp. Pavenala^, Berh. ^ 
Broome^ in Journ. Linn. Bog., Bot. xiv. (1875) p. 53. 

Head of Castle Bruce Eiver, Eeb. 18^)6. No, 1499. 

EavoI/IJS eimbbiatus, Bpey. Fung. Guar. Fug. i. no. 60. 

On fallen tree, Morne Massicre, Aug. 1892. No. 321. 

Laschia TBEMEimosA, Fr. Bumma Veg. p. 325. 

On decaying trees, Morne Couronne, July 1892. No. 185. 

L. PEZIZJ3F0BMIS, Berh. ^ Gurt. in Froc. Amer. Acad. iv. 
(1860) p. 123. 

Morne Couliabon, March 1896. No. 1579. 

Hydnum VERSiooiiOB, Berh. ^ Broome, in Journ. Linn. Boc.^ 
PoZ. xiv. (1875) p. 59. 

Grrowing inside rest-house at the Lake, Aug. 1892. No. 448. 

The broad leathery pileus tapers down to a stem-like base, 
which is covered with the long spines. The spores are elliptical, 
5 X and are tinged yellow. 
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IbPEX SIHFOSIFS, JV. p. 145. 

Morne Couliabon, March 1896. .1^0.1571. 

L MOiiLis, Berh, ^ Curt, in HooTc. Kew Journ* Bot L (1849) 
p. 236. 

Morne Coiiliabon, March 1896. ISTo. 1558. 

Bahhi/Um steatoshm, sp. n. ; effusuni, fusenm, margine 
paullo reflexum, circa 1 mm. crassum ; tuberculis dentiformibus, 
rare papilliformibus, minutis, obliqiiis, f uscis^ plerumqiie ia apicem 
pallidem sterilem attenuatis; thallo sectione Terticali e stratis 
cellularum parencbymaticarum et sporarum velut inclusarum 
pluribus alternis composite ; basidiis amplis, irregidaribiis, 
obtusis ; sporis ovato-oblongis, spadiceis, levibus, 10 /^ x 7/^. 
(PI. 1. figs. 1-5.) 

** Growing in form of rosette ’’ on rotten ^vood, Basin Hill, 
Sept. 1892. 1^0.343. 

On rotten wood, St. Aroment, Sept. 1892. I^o. 443. 

The outward facies of this plant is that of Badulmn. The 
spores seem to have dropped off and become embedded in the 
tissue by the subsequent growth of the thalliis ; . they lie in 
distinct layers, but they are also scattered through the tissue 
and the hymenium is thickly powdered with them. It is not 
ossible from the specimens to determine the period of growth. 

Geammothele LIHEITA, Berk. ^ Curt, in Jotirn. Linn. Sm ^ 
Bot. X. (1869) p. 329. 

Prince Eupert’s, Oct. 1^95. No. 1302. 

G. OEiSEA, BerJe. ^ Curt. 1. c. 

Windward slope, Morne Biablotin, March 1896. No. 1055. 

Eheieeia CATOii)issiMA,E^ry^. ^Bm. in Grew. I (1873) p. 147. 
Windward slope, Biablotin, March 1896. No. 1972. Also 
without locality. No. 1566. 

K. SETiOEEA, Br. Bpic. p. 529. 

On decayed w^ood, St. Aroment, Sept. 1892. No. 466. 

Thelephoba Mtjeeaxi, Ber7c. ^ Curt, in Jhurn. Limi. 8oc.. 
Bot. X . (1869) p. 829. 

Prince EuperPs, Dec. 1895. No. 1285. 

Mr. Elliott’s specimen corresponds in facies with that collected 
by C. Wright in Cuba. It is widely effused, on very rotten 
wood; ^spores faintly brown, globose, warted, 5-7^ in dfameter. 


FUNGI FROM THE WEST INDIES. 


Stebeum elegans, G. W, R Mey, Essiq^, p. 305. 

On rotting wood, Basin Hiii, Ang. 1892. Fo. 324. Morne 
Massiere, Aug. 1892. Fo. 381. 

S. VERSICOLOR, Rr. Ejpic, p. 547. 

St. Aroment, Jan. 1896. Fo. 1353. 

S. VESPiLLONEUM, Bevh, m Journ, Linn. Soe,, Bot. xvi. (1878) 
p. 44. 

On decaying trees, Morne Couronue, July 1892. Fo. 192. 

8. LOBATUM, Rr. Epic. p. 547. 

On rotten wood, Prince EuperPs, March 1894. Fo. 916. 
Morne Diahlotin, Oct, 1892, Fo. 628, and March 1896, Fo. 1953. 
Hampstead Yalley, March 1894. Fo. 2332. 

Eoseau Yalley, Jan. 1896. Fo. 1345. 

S. ATRATUM, Rr, Epic. p. 547. 

On rotten wood, Basin Hill, Sept. 1892. Fo. 267. 

S. coMinncATUM, Rr. Epicr, p. 548. 

Eoseau Yalley, Jam 1896. Fo. 1342., 

HiMENOCiiiETE^DAMiECORNis, Lcv. in Anil, Sci. Nat. ser. 3, v. 
(1846) p. 151. * 

On tree, Fegre Maron, Aug. 1892. Fos. 309 318. 

On roots of decayed tree, Prince Eupert’s, March 1894. 
Fo. 913, . ^ 

H. BABio-FEERUGiNEA, Lev, ifi Anil- Sct. Nat. ser- 3, v. (1846) 
p.l52. 

Hampstead Yalley, March 1896. Fo. 2333. 

H. SCABRISETA, CooJce^ ill Grev. xi. (1883) p. 106. 

On rotten wood, Basin Hill, Aug. 8, 1892. Fo. 348. 

H, ASPERA, Berk. 4' Oart. in Journ. Linn. Soe,, Bot. x. (1869) 
p. 334. 

Covering decayed trees in woods, Basin Hill camp, Aug. 1892. 
Fo. 259. 

CoRTiciUM LEVE, Rers. Lisp. p. 30. 

Windward slope of Morne Diablotin, March 1896. Fo. 1946 a. 
C. Aujberianum, Mont, in Eagra^ Cuba., ix. p. 372. 

Eoseau Yalley, Jan. 1896. Fo* 1336. 

Peniophora rosea, Massee, in Journ. Linn. Soc., Bot. xxv. 
(1898) p. 146. 

Eoseau Yalley, Jan. 22, 1896. Fo. 1340. 
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Peniophoea papyeiha, Ooohe, in Grev. riiL (1879) p. 20. 

Sliawford Estate, Eeb. 12, 1896. ]Sro. 1488. 

P. ciiJ'EEEA, Ooolce, 1. c. 

Grrande SoiifrieTe Hill, Eeb. 25, 1896. Ho. 1528. 

Hampstead Vallej, Marcb 1896. Ho. 2335. 

Oyphelia fbaxihicola, Berh* ^ Broome, in Ann* ^ Mag* 
Nat* Mist. XV. (1875) p. 32. 

Eiver Houce Valley, Eeb. 1896. Ho. 1415. Sfc. AromeEt, 
Jan. 1896. Ho. 1381. The spores are brown and measure 
7x3-5 

C. coHYOiiTJTA, Goohe, in Journ. Linn. Soo., Bot. xvii. (1880) 
p. 141. 

Windward slope, Hiablotin. On bark of tree, Marcli 1896. 
Ho. 1978. 

0. PATEFS, sp. n. ; sparsa, tnbseformis, clein eloiigata, fere ad 
basin fissa et expansa, margine superiore inciirrata, cirea 5 oim. 
longa, 2 mm. lata, extus flava tomentosa ; lijmenio brnrineo, 
lamellis panels angiistis lamelliformis instriictis ; sporis globosis, 
minute asperulis, 5/i diam., byalinis. (PI. 1. figs. 6-S.) 

On bark of tree, Morne Higer Maron, Sept. 1892. Ho. 323. 

This species seems to form a transition between tlie forms 
with a rugulose hymeniura suck as G* Malbrancliei, Pat,, and 
genera witk regular gills such as Lentimisi theineurving margin 
and the shape of the immature specimens have decided the 
placing it in GgpJiella. 

Clayaeia PLACCiDA, EV, B^st. Mge. L p. 471. 

On felled trees in ■ clearing. Head of , Eriendship Valley, 
St. Vincent, June 1892. Ho. 474. 

0. LJETicoLon, BerJb. ^ Gurt. in Journ. Linn. Soe.^B^ot. x.(1869} 
p. 338. 

On rotten wood, Basin Hill, Aug- 1892. Ho. 301. 

C. CEEYicoEFis, sp. n. ; lignicola, 8 cm. alta, basi simpliei, 
subtereti, 2 cm. alta ; ramis subdichotomis, supra dumosis, 
compressis, siccitate sulcatis ; planta tota carnea, de'm eimia- 
moinea, Yelutino-pruinosa ; sporis eliipticis, echioulatis, llavidu- 
brunneis, 6 X 8 ju. 

Growdng in clumps on rotten wood, Prince EuporPs, March 
1894, Ho. 917. 
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Among rotten leaves, St. Aroment, Aug. 1892. E’o. 419. 

Tlie flattened brandies and tlie brownish ecbinulate spores 
seem to indicate Thelepliora rather than Glavaria for this species, 
but the hyraenium covers the whole surface of the plant and 
necessitates the placing of it in the latter genus. 

Caloceea coEisTEA, AV. 8yst. Myc, i. p. 486. 

On rotten wood, Prince Eupert’s, Dec. 1895. IN^o. 1289. 

Hibneola polyteicha, in Bel:Voy. Ind* Or, ^ Crypto 

p. 154. 

Among rotten leaves, 8t. Aroment, Aug. 1892. JSTo. 427. 

On decaying trees, Aloriie Couronne, July 1892, No. 188. 
Eoseaii Valley, Jan. 1896. No. 1341. 

Teemeela feondosa, Ft. Syst. Myc. ii. p. 212. 

On decaying tree - stumps, Prince’s Grove, March 1894. 
No. 915. 

G-TJEPimA SPATEXTLAEIA, Fr, MencJi, ii. p. 32. 

On felled trees, Salybia (Carib Settlement), Aug. 1892. 
No. 367. . 

On road to Hampstead from Portsmouth, Nov. 1892. No. 827. 
Windward slope, Diablotiii, March 1896. No. 1971. 

HYPHOMTCETES. 

EnmoTEiCHUM Ghetisix, JBerJc. in Grev, iii. (1875) p. 108. 
On bark, Shawford Estate, Peb. 18^6. No. 1429. 

AcEOSTAEAeMUS ETOaicoEA, Freuss. in Lmnma,, xxiv. (1851) 

p. 126. 

On decaying Agaric, Morne Couliabon, March 1896. No. 1583. 

A. TETEAOEAnos, sp. u. ; csBspitibus tenuibus; ramis fertilibus 
erectis, 2-4-verticiilatis ; ramulis 25 y longis, apice leviter 
attenuatis ; capitulis sphaericis, minutis ; sporis leviter curvatis, 
5-7 /i X 1| /z, hyalinis. (PI. 1. figs, 9, 10.) 

On a decaying Agaric, Bruce Biver, Feb. 1896. No. 1500. 

Helicomtces mieabieis, Feck, 34 Bey), State Mm, p. 46. 

On decaying tree, Basin Plill, Aug. 1892. No. 379. 

On decayed Fieffenhaohia-Btem) Morne Anglais, July 1892. 
No. 452. 

On rotten wood, head of Castle Bruce Biver, Peb. 1896. 
No. 1441. 
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CiiONOSTACHYS GtHETI, Oudem* Microin, i. p- 10. 

On a stick, Bt Aroment, Jan. 1896. No. 1368. 

The spores of tHs specimen measure 8-10x1-2 /x; they are 
slightly longer and more slender than those recorded for the type 
species, but in other respects the two plants are alike. 

COHIOSPOEIUM ASTEEIHTJM, sp. n. ; acerviilis superficialibus 
in lineas radiante circa 2 mm. longas dispositis ; conidiis 
triangularibus, sublenticularibus, atro-fuscis, 5 yt diam. (PL 1. 
figs. 11,12.) 

On bark, Shawford, Peb. 1890. No. 1433. 

IZyg-odesmus TJMBEiHtrs, sp. n. ; effusus, velutiniis, 1-2 mm. 
altus, carneus vel umbrinus ; hyphis superioribus, laxe contextis, 
hyalinis, spinulis conidiophoris eonspersis septis zygodesmoideis 
raris ; conidiis globoso-ovatis, levibus, 5-6 yX4ifi vel 5 yx 5 y, 
umbrinis, numerosis. (PI. 2. figs. 1-4.) 

On rotting tree, path to G-rande Soufriere, Dec. 1892. No. 791. 
On rotting tree-stump, Botanic Garden, Nov. 1892. No. 794. 

Stilbxjm cihhabaeihum, Mont, in Sagra^ ^ Quia fix. p. 308, 
t, ll.f. 3. 

On bark of trees, windward slope, Diablotin, March 1896. 
No. 1976. 

S. Hibisci, in Jotirn. JBot. v. (1891) p. 320. 

On bark, head of Castle Bruce Eiver, Eeb. 1896. No, 1452. 
This specimen agrees With that described by M. Patouillard 
from Tonkin, in colour, size of spores, length of sporophores, 
and also in the asperulate hypbss of the stem, but the projecting 
ends of the hyphse give the stem a papillate appearanee, even 
under slight magnification. The Tonkin specimen has a smooth 
stem, hut the difference may be due to conations of growth, 

S. ALBiPES, sp. n. ; minutum, sparsum vel cmspitosimi, erect uin, 
i mm. altum; stipite albo ; capitulo flavo, globose, niticlo, circa 
120y diam. ^ sporis globosis, minutis, 1-2 y diam., hyalinis , ( PL 1 . 
figs. 16-18.) 

On hark or herbaceous stem, Eiver Douce Valley, Peb. 1896. 
No. 1421. 

IsAEiA CLAVATA, JDUm. in JSturm, BeuUcliL FI. iii. 4, tab. 56* 
On fragments of wood and bark, Eiver Douce Valiev, Pel). 1 S96. 
No.l3?9, ^ 
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ISAEIA ciTEiisrA, Fers. Syn. p. 689. 

Windward slope, Diablotin, MarcK 1896. ISTo. 1958 a. 

G-rowing on JELypoxylon effhsum, IN’its. 

Gbaphifm Desmazieeii, Sace. Syll. i. p. 254 

On a twig, Eiver Douce Yalley, Eeb. 1896. No. 1400. 

Heydekia teichophoea, sp. n. ; stromatibus yerticalibus, 
sparsis rel csBspitosis, atro-purpureis ; stipite crasso, 2-4 mm. 
alfco ; capitulis globosis, f mm. diam. ; stromate et stipite e 
medulla parenchymatica densa brunnea compositis; conidio- 
phoris e disco radiantibus, circa 80 y longis, pilis paraphysi- 
formibns tenuibus duplo longioribus, hyalinis, dense interspersis j 
conidiis globosis vel subovatis, minutissimis, 1-2 y diam., hyalinis. 
(PI. 2. figs. 5-7.) 

On wood, head of Castle Bruce Eiver, Peb. 1896. Nos. 1447 
& 1457. 

Aetheoboteytjm PUSISPOETIJM, sp. 11. ; stromatibus sparsis, 
erectis, atro-brunneis, nitidis, 7 mm. altis, apice expansulis et 
flavidis ; conidiis ex apice tantum ortis, elongato-fusiformibus, 
supra medium leyltser dilatatis, utrinque attenuatis, 180-140 y. X 
8 ju, 12-15“septatis, hyalinis. (PI. 1. figs. 13-15.) 

On woodj Castle Bruce Eiver, Feb. 1896. No. 1456. 

Ttjbebctteaeia yuloaeis, Tode^ Fungi MecJch i. p. 18. 

On wood, Eiver Douce Valley, Feb. 1896. No. 1415. 

DEKDEonocHiuM MiCEOSOBTJM, Sacc. in Mich. ii. (1878) p. 298. 

On a branch, Eoseau Valley, Jan. 1896. No. 1320. 

DISCOMYCETES. 

Mitbxjea eupa, SacG. Sgll viii. p. 38. 

Among rotten leaves, woods above St. Aronient, Sept. 1892. 
No. 405. 

Humaeia BELLA, Berk. ^ Qurt. in Journ. Linn, Soc., Bof. x. 
(1869) p. 366. 

On wood, Shawford, Feb. 1896. No. 1434. 

Lachisyia stictioa, Bacc. Syll. viii. p. 177. 

On wood, Eiver Douce Valley, Feb. 1896. No. 1393. 

L. BABBATA, Massee^ in Journ. Bot. xxx. (1892) p. 163. 

On rotting trees, Basin Hill, Sept. 1892. No. 298.^ The 
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spores in fhis specimen measure 20-25 fx x 10-12 f.i^ but in other 
respects it agrees with Mr. Massee’s species. 

SOLENOPEZIZA. OMSEA, sp. B. ; ascomatibiis sessiiibus, circa 
1mm. diam., griseis, disco panllum nigrescente, extra hjpMs 
subflexuosis, hyalinis, apice obtusis, circa S fj diam. vestitis j 
aacis cylindraceis, curvatis, deorsum attenuatis, 120 ju X 10 ; 

sporis oblongis, 1-septatis, hyalinis, oblique inonostichis, 15-17 
xIOjjl; paraphysibus filiformibus. (PI. 2. figs. 8 & 9.) 

On the stalks and leaves of some MonocotyledoBj head of 
Castle Bruce Eiver, Feb. , 1896. JSTo. 1477. 

Belonibiitm ScLEROTir, sp. n.; ascomatibiis gregariis vei 
sparsis, ochraceis; pilis ochraceis, septatis, asperulis vestitis, disco 
concavo, dein leviter convexo, ad 1 mm. diam., e sclerotio parvuio 
ortis; ascis subclavatis, 75^ x 7ja; sporis fusiformibiis, 20^ 
X fS ft, 3-septatis, hyaHnis ; paraphysibus filiformibus, septatis. 
(PL 2. figs. 10-12.) 

On a decorticated branch, St. Aroment, Jan. 1896. 270. 1367. 

B. HiRTiPES, sp. n. j ascomatibiis sparsis, stipitatis, anran- 
tiacis, disco nigrescente, cupulis circa 2 mm. latis, leviter tomen- 
tosis, subplauis; stipifce 2 inm.xi mm., dense tomentoso, basi 
dilatato ; ascis cylindraceis, 130 fxXlOjj.; sporis oblongo-fusi- 
formibus, 3-septatis, 20-25 ft X 5 f^, hyalinis - paraphysibus fili- 
formibus, septatis. (PL 2. figs. 13-15.) 

On wood, head of Castle Bruce Eiver, Feb. 1896. 27o. 1443. 

Erinella calospoea,^'^^. ^ Gaill. in Bull. iv. (1888) 

p. 101. 

On bark, Morne Couliabon, Sept. 1898. 27o. 1578. 

This specimen is somewhat smaller than the one described by 
Patouillard and Gaillard, and the external hairs are rough ; 
the asci measure over 100 ft, and the spores are more than 
6-septate. 

Ombeophila pellucida, sp. n. ; ascomatibiis gregariis, sessL 
libus, basi mycelio radieelliformi instructis, subplanis, circa 
8 ram. latis, tenuibus, siccitate violaceis rugosis, humiditate 
albidis, margine anguste brunneo-violacea ; hypotheeiis e hyphis 
teneris contextis, extra cellulis elongatis brniiiieis compositis ; 
ascis 8-sporis, cylindraceis, 55 fi X5f£, deorsum atteniiatis ; sporis 
oblique monostichis, hyalinis, 2-guttulatis, 5 ft x 2.] fe ; paniphy- 
sibus tenuibus, rectis. 

On wood, Castle Bruce Eiver, Feb. 1896. No. 1466. 
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Omdrophila lilacina, P. a, Karst- Myc. Kemi- i. p. 90. 

On wood, head of Castle Bruce Eiver, Peb. 1896. No. 1474. 

Obbilia LiTTEO-BiJBEiiDA, P. A, Karst. Myc. Kenn. i. p. 101. 

On wood, bead of Castle Bruce Elver, Eeb. 1896. No. 1498. 

Calloeia citeina, sp. n. ; ascomatibus breviter stipitatis vel 
sessilibus, circa 4 mm. latis, variicoloribus vel citriois vel fuscis, 
extra cellulis amplis angulatis, demum vetustate fuscescentibus 
vestitis ; ascis cylindraceis, 50 ju x 6 ju ; spoils oblique monosticbis, 
ellipticis, demmn 1-septatis, bjalinis ; paraphjsibus fiiiformibus. 

On wood, bead of Castle Bruce Elver, Peb. 1896. No. 1476. 

Morne Couliabon, March 1896. No. 1581. 

CoccoMTCES EEPTOSPOEirs, Sjpeg. Fung. Guar. i. p. 138. 

On rotten leaves, Sfc. Aroment, Jan. 1896. No. 1383. 

PYEENOMYCETES. 

Eutypa phasedina, Sacc. Syll. i. p. 179. 

Orowing in regular lines on a decorticated branch, Shawford 
Estate, Peb.*189a. • No. 1439. 

Eosellinia shbictjlata, Saec- Syll. i. p. 255. 

On decaying wood, head of Castle Bruce Eiver, Feb. 1896. 
No. 1475. 

E. AMBLYSTOMA., Perl. ^ F. Sacc. in Bev. Mycol. p. 118 (1889) . 

On rotten wood, some kind of cane, head of Castle Bruce 
River, Peb. 1896. No. 1442. 

XtiiAEIA poltmoepha, G^^ev. FI. Edin. p. 35. 

On rotten trees, St. Aroment, Aug. 1892. No. 442. 

X. CHBEXSis, Mont- Syll. Orypt. no. 782. 

On fallen trees, Morne Mahanfc, Aug. 1892. No. 302. 

K. Mont. Syll. Grypt. Jio. 

On rotten trees, Morne Mali ant, Aug, 1892. No. 270. 

Head of Castle Bruce Eiver, Peb. 1896. No. 1468. 

X. EHOPALoiDES, Mout. in Am. Set. Wat. ser. 4, iii. (1855) p. 99. 

On rotten wood, windward slope, Diablotin, Marcli 1896. 
No. 1961. 

X. HTPOXXLON, Grev. FI. Edin, p* 255. 

Eoseau Yallej, Jan. 1896. No. 1845. • 
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UsTULiHA TUiiOAEis, Tnh Sel. 'Mung. Carp. ii. p. 23. 

On decaying wood, Prince Eupert’s, Dec. 1895. Wo. 1276. 

Hxpoxyloh peeforatttm, Ft. Smim. Veg, Scand, p. 384. 

On rotten wood, Sliawford Estate, Eeb. 1896. Wo. 1432. 
Windward slope, DiaMotin, March 1896. Wo. 1970. 

H. ETJBIOIHOSITM, Fr. 1. c. p. 384. 

On wood, Shawford, Eeb. 1896. Wo. 1429 /?. 

H. EPPHSTJM, Mis. Pgr. Germ. p. 48. 

On branches <&c., Laudat, I’eb. 1896. Wo. 1502. 

Windward slope, Diablotin, Eeb. 1896. Wo. 1502. 

H. coLLicuposirM, Mits. 1. c. p. 44. 

Head of Castle Bruce EiTer, Eeb. 1896. Wo. 1478. 

Keetzsohmabia ccbhopxjs, Saec. Sgll. ix. p. 565. 

On bark, Prince EuperPs, Dec. 1895. Wo. 1298. 

Daldihia cohcehteica, Ges. ^ de Wot Schema Sf. It in Comm. 
Crit, i. p. 198. 

On rotten wood, Prince’s G-rove, March 1894. Wo. 919. 

St. Aroment, Jan. 1896. Wo. 1348. « ’ 

Ehxhchostoma PXEiPOEME, sp. n. ; peritheciis csespitosis, basi 
confluentibus, omnino superficialibus, atris, globoso-pyriform- 
ibus, rostro leniter curvulo, noduloso instructis, basi circa 1 mm. 
latis, fere 2 lom. longis ; ascis cjlindraceis, breviter stipitatis, 
85 p longis ; sporis oblique et irregulariter monostiehis, oblongo- 
ovatis, 1-septatis, brunneis, 10 px4ip. (PL 2. figs. 16-18.) 

On rotten wood, head of Castle Bruce Eiver, Eeb. 1896. 
Wo. 1449. 

XxLOBOTRTUM AHEiHUM, Fat m Bull. Herh Boiss. iii. (1895) 
p. 69. 

On wood, head of Castle Bruce EiTer, Eeb. 1896. Wo. 1481. 
Xyloceeas, g, n. 

Stroma erectum, atrum, intus ex hjphis Jaxis eompositum, 
cellulis corticis et peritheciis parvulus confertisj peritheciis 
ostiolatis, superficialibus, confertis ; ascis 8-sporis, stipitatis: 
sporis irregulariter bi-seriatis, 1-septatis, brunneis. 

Xyxoceeas Elliotti, sp. n. ; stromatibus ca^spitosis, apice 
attenuatis, 1 cm. altis, 1-2 mm. latis, basi et apice sterilibus ; 
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hypbis internis circa 10 }i latis, bruimeis ; peritheciis subglobosis, 
circa 280 ju latis ; ascis cylindraceo-clavatis, stipite 45^ longo^ 
basi leviter dilatata, parte sporifera 85ju longa; aporis oratis, 
10 X 4 ; parapbysibus filiformibus. (PL 3. figs. 1-5.) 

On wood, head of Castle Bruce Eiver, Eeb. 1896. 'No, 1464. 

Ceriostoba acuta, sp. n,; peritheciis carbonaceis, atris, spar- 
sis yel confertis et fere confiuentibus, superficialibus, exiguis, 
inferne circa | mm. latis, apice lineis brunneis longitndinaliter 
ornato attenuatis, 200 fx longis ; sporis primum cylindraceis, 
utrinque appendiculatis dein demum dilatatis, grosse guttulatis,, 
2-pluri-septatis, circa 45 /x x 8 ju, hyalinis. (PL 2. figs. 19-21.)] 

On wood, Castle Bruce Eiver, Eeb, 1896. ISTo. 1470. 

Acanthostioma scleracanthum, Sacc, Byll, ii. p. 209. 

On rotten wood, Castle Bruce Eiver, Eeb. 1896. No. 1459. 

Hxpomxces arenaceus, sp. 11 . ; peritbeciis sparsis vel con- 
fertis, velut si arena© mica© sint, f ulvis, exiguis, circa 150 fx x 250 {x ; 
ascis cylindraceis, angustis, 100 fx longis ; sporis monostiehis, 
ovato-oblongis, circa 10/xx4-5/x, 1-septatis, hyalinis; para- 
physibiis filiformibus. (PL 3. figs. 6-8.) 

On the liymenial surface of a decaying Stereum, Eoseau 
Yalley, Jan. 1896. No. 1345. 

Nectria Eusseluii, JBerh. Curt, in Grev, iv. (1875) p. 45. 

On rotting trees, Basin Hill, Aug, 1892. No. 299. 

N. MTicouOB, BerJc, 4' OuH, in Jowrn, Linn, Boc.^ Bof. x.. 
(1869) p. 377. 

On wood, Eiver Douce Valley, Eeb. 1896. No. 1419. 

N. SANGUiNEA, Fr, Bumm, Teg, Scand, p. 388. 

On bark of tree, windward slope, Diablotin, March 1896. 
No. 1977. 

N. CHEYSOCOMA, BerL ^ VogL Bacc. BglL Add. ad vols. i.~iv.. 
p. 204. . 

On bark, Antigua. Collected by Mr. W. Cran, April 1897. 

Sbhjerostilbb cinnad ARINA, Carp, iii. p. 103. 

On rotten wood, Montpelier, Dec. 1892. No* 788. 

Hypocrea ruea, Ft, Bumm. Veg, Bcand. p. 383. 

On decaying wood, Shawford, Eeb. 1896. No. 1859. 

Trichoderma mride, Pers., the conidial form, is growing with 
the JBLypocrea, 

LINN. JOURN.— BOTANY, VOL. XXXT.. 
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Htpoceea DELiOATtJEA, Tuh Carp* iii. p. 83. 

On baifk, Morne CouliaboD, March 1896. No. 1573. 

Caeohectbia obhata, sp. n. ; peritheeiis minntis, sparsis, circa 
5 mm. latis, aurantiacis, superficialiter cellulis prominenfcibus 
vestitis ; ascis cylindraceo-fnsiformibus, apice angustioribus, 
deorsum attenuatisv breviter pedicellatis, 180-“200 ju x 20-30 ft ; 
sporis elongatis, ascis fere aequilongis, lO-pluri-septatis, viridi- 
hjalinis. (PI. 3. figs. 9 <& 10.) 

On twigs, Eiver Douce Valley, Feb. 1896. No. IdiiS. 

Htpoceella ExrpioiHOSA, sp. n. ; stroma pulvinatum, riibi- 
ginosum, circa 5 mm. latum, basi late affixum, rugosum, peri- 
theciis prominulis, punctatum peritheciis elongatis, augustatis, 
circa 1 mm. longis, | mm. latis, basi rotundatis, deorsum at- 
teuuatis, ostiolum versus attenuatis; ascis 8-sporis, apice Potim- 
dalds, deorsum attenuatis, 500 ft x 8 ft ; sporis filiformibus, leviter 
curvulis, vel rectis fere ascis sequilongis, pluri-septatis, hyalinis. 
(PI. 3. figs. 11-14.) 

Parasitic on an old specimen of SEypoxylon^ Castle Bruce 
Eiver, Feb. 1896. No. 1497. 

, ■ ■ f. r 

SPH.zEEOPSIDEiE. 

Dothioeexea auAEAHiTiCA, Speg, Guar. ii. no. 162. 

On bark, Shawford, Feb. 1896. No. 1553. 

Eoseau Valley, March 1890. No. 1862 h. 
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Plate 1. 

Eadulum X 3. 

« Sterile tip of tooth, x 70. 

» „ Vertical section with spore-Iajers, X .25. 

jj jj Fart of section with spores embedded, x 300. 

« Basidia and spores, X 300. 

natural size. 

» » Section of plant, x 25. 

» „ Spores, X 500. 

Acrostalagoms tetraclados. Fertile branch, X 500. 

„ .Spoi’<3s, X 500. 

astermum. Plant, slightly enlarged. 

» Spores, X 500. 
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Fig. 13. Artkmboiri/umfmispormn. 

14. „ , 

15. 

16. StUhum albipes. 

17 . „ ' ; 

18. ■ „ 


Plants, natural size. 
Head of plant, x 100, 
j, Spore, X 500. 

Plants, slightly enlarged. 

Plant, X 100. 

Spores, X 500. 


Plate 2. 

Fig. 1. Z^godesmus umhrimis. Section of j)Iant, x 30. 

2. „ „ Zygodesmoid by23haB, X 500. 

3. „ „ Sporiferous hyphi®, X 500. 

4. „ „ Spores, X 500. 

5. Heijde7iia irichophora. Plants, natural size. 

6. „ „ Section of head, X 30. 

7. „ „ Spores, x 500. 

Section of plant, X 30. 

Ascus, X 500. 

Plants, natural size. 

„ Section of plant, x 30. 

„ Ascus, X 500. 

„ Spores, X 500. 

Section of plant, slightly enlarged. 
Ascus, X 500. 


8. SoIe}iopeA^a grisca. 

9. ; „ 

10. JSeiomdium 8elerotiL 
10 a. 

11 . 

12 . 

13. B, hirtipes, 

14. „ „ 


1§. „ „ Spores, X 500. 

16. Ehfpfbhostoma pyri forme. Plants, slightly enlarged. 


17. 

18. 

10. Ceno&pom miita. 

I9a. „ „ 

20 . 

21 . 


„ Ascus, X 430. 

,, Spores, X 500. 

Plants, natural size. 
Plant, X 30. 

Ascus, X 200, 

Spores, X 500. 
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Plate 3. 

Xylom'm Flliotti, Plant, natural size. 

„ „ Plant, slightly enlarged. 

„ „ Section of plant, X 30, 

„ „ Ascus, X 500. 

„ „ Sjjores, X 500. 

Jlypomyean arfjuwem. Plants, enlarged. 

„ Section of plant, x 100. 

„ „ Ascus, X 500. 

Calometrla onata. Plant, X 100. 

„ „ Ascus, X 430. 

Hj/pocreiia mhigimM, Plant on host, natural size. 

„ „ Sections, natural size. 

7 . ,, Section of plant and host, enlarged. 

5 , „ Section of peritheeiaj X 30. 

„ „ Ascus wit h spores escaping, X 500. 
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The Floea oe Vatait, one of the Tonga Islands. By I. H* 

BuEiaLL, M.A., F.L.S.; with a short Account of its 

Vegetation by Chaeles Steele Ceosbt, M.A. 

[Bead SOtli December, 1900.] 

The Tonga or Friendly Islands are composed of three groups : 
to the south is Tongatabu, a low coral island, with Eua near 
it j in the centre ]ie the Habai Islands, small and numerous ; and 
to the north is Vavau, with its attendant islets. 

They are the summits which rise from an extensive submerged 
plateau — the higher ones a line of volcanoes. Eua attains to 
more than 1000 ft. ; Vavau has two hills rising to COO ft., and 
some of the volcanoes exceed Eua in height. 

“ Generally,” says Lister*, “all the high ground of the group 
is either the summits of volcanoes, active or extinct, or com- 
posed of reef-limestones,’’ and “while the contour of the sea- 
bottom, with the great southerly extension of the Tonga plateau, 
suggests that a closer connection may at one time have existed 
between New Zealand and land to the northward, the geological 
structure of the present Tonga Islands would not lead us to 
expect that an ancient fauna and flora survives on them ; ftw all 
the high ground of the group either consists of the outpourings of 
volcanoes or has been submerged within the period during wEieh 
the existing reef-limestones have been formed.” 

Tongatabu has been visited by more collectors of plants tliau 
all the other islands. Cook touched at it in each of his three 
voyages, and the specimens then obtained are in the Natural 
History Museum, S. Kensington.* It was visited by the United 
States exploring expedition under Captain Wilkes, by tlie 
‘ Challenger,’ and by the German ‘ Gazelle ’ expedition, GraelFe 
collected alJ bis Tonga plants in it, and J. J. Lister and Sir 
Eyerard Home many of theirs. 

Vavau was visited by the ‘Gazelle’ expedition ; but I onh 
know of the collection there by the ofiieers of this vessel of thret' 
marine plants. Barclay, Harvey, and Sir E. Home also coliecteii 
in it. 

Of other islands in the group, Eua ^vas explored by J, J. Lister. 
Lifuka by Harvey, and Noinuka by Foister. The last two art- 
among the Habai Islands. 

All the collections of the travellers named were made usi* of bv 
Mr. W. B.,Hemsley when he published through this Journal 

* I. J. Lister in lourn. Linn, ^c., Bot. xxx. (1894) pp. lOt), ipo 
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(Botany, voL xxx. 1894, pp. 158-217) Ms paper entitled «The Mora 
of the Tonga or Friendly Islands.” By the nature of the available 
material it is in chief part the j9ora of the southern islands — 
Tongatabu and Eua. 

Mr. Crosby’s collection from Vavau — the foundation of the 
present paper — was not received at Kew until half a year after 
Hemsiey’s “ Flora of the Tonga Islands ” had been published. 

Hemsley had enumerated for the whole group 308 phanerogams 
and 38 vascular cryptogams; Crosby collected, in Vavau, 262 
phanerogams and 27 vascular cryptogams ; and out of his total, 
83 are species additional to Hemsley ’s list. 

Many of Crosby’s plants were received with correct names 
which he had given to them on the spot ; the vascular cryptogams 
and orchids were subsequently examined by Mr. J. G-. Baker 
and Mr. E. A. Eolfe ; to these, and to Messrs. W. B. Hemsley, 
C. B. Clarke, and C. H. Wright, I offer thanks for their kind 
.assistance, and, further, to Mr. Crosby for the account of the 
vegetation of Vavau which follows. 


Vegetation of Vamu, hy C. S. Crosby. 

Vavau is twelve miles long and has a maximum breadth of six 
miles. The two hills, Mo’ugalafa and Talau, which rise towards 
the rock-bound northern coast (the Liku), reach an elevation of 
606 ft. above sea-level. The southern coast is much indented, 
and possesses the lovely harbour of Vavau, where, to one sailing 
perhaps not a stone’s throw from the beach, nothing but the 
green of the trees and their interlacing creepers can be seen, so 
well is the face of the land buried from sight by the canopy which 
the giant climbers weave with the tree-tops. 

The grassy uplands towards the Liku contrast with this den'se 
forest. They ai^e marked by the weird Casuarinas and zigzag- 
branching and, of smaller plants, by Waltheria ameri-- 

eana^ JSupJiorhm Chamissonis^ Wikstrcemia rotundifolia^ and 
Diandla ensifolia. In the forest-land we have (i) the sea-shore 
vegetation, (ii) the bush, and (iii) the land now or formerly in 
<*ultivation. On the shore we find FaritimnUliaceum, Thespesia 
poptihiea, Vltex trifoUa^ Mcesa nemoralis^ Cordia sulcordata^ 
Calopliyllum Inophyllmn, Fefnphis ucidula^ Gymnosporia vitiensis^ 
Kpecies of Eugenia^ the mangroves, &c. Surimza maritima does 
not occur in Vavau itself. I found it just abovq, a sandy beach 
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in one of tlie small low attendant islands wMcli lies to the south- 
east. In the bush are to be found the majority of the climbing 
plants, chief among them being Mucuna gigantea m^.Mvtada 
scandens with its huge hanging pods. In or near cultivated 
ground, besides the plants actually in cultivation, such as banana, 
yam, sweet potato, paper-mulberry (which furnishes the native 
cloth, tapa), sugar-cane, maize, &c., we meet bread-fruit, custard- 
apple, papaw, pine-apple, Gossypium hrasiliense, Ilmiiliot wiUis- 
sima^ Curcuma longa^ Zingiber Zermnhei^ Ganna indica^ a^nd 
Oordyline terminalis. In the towns we come upon orange-trees, 
Kava (Piper metJiysticum), tobacco, <fec. A town is merely a 
collection of huts dotted about a grassy space in the midst of 
cocoanut- and orange-trees, and generally surrounded by a fence. 
The orange — “ Moli-papalagi,^’ or white man’s orange (papalagi 
= a white man) — was introduced early in the nineteenth eenturv. 
The Moli Toga/’ or Tongan orange, is a shaddock. The lime is 
also common, and huge fruits of a citron are sometimes to be seen. 

One small part of Yavau has a flora all its own. Bordering a 
lake near the town of Tuanuku is a small fen, the entrance to 
which is very difficult to find. This is the home of Gleichenia 
dichotoma, Davallia solida^ Lindsaya emifolia, Z^ucopodium 
cernmm^ Psilotmn coonplanatum, OpMoglossum pendidim^ Lepi-^ 
ronia mucronata^ Bpatlioglottis paeifica^ Pliaius grandifoUns. 

I met with ScMzma digitata only in Lotuma, a little island in 
Vavau harbour. 

- The sensitive plant is the pi’evailing weed of the islands, xind 
it quickly and painfully reveals. imperfections in the soles of 
one’s shoes, though a native walks over it unconcernedly. The 
sensitive plant, however, may be avoided • not so Chrysopogon 
acicidatus, the awns of which cleave to one’s socks, and are api 
to produce irritating sores which nau}" confine the sufferer to his 
couch for months. 

Of useful plants which are grown, Pometia pimiata (1’ava). 
Anona eguamom^ Spondias dulcis (Vi), and Qa^'ica papaya (Oliji) 
may he mentioned for their pleasant fruits. 'Eugenia wahir- 
eensis (Fekika) has fruits resembling an apple in flavour but 
less coarse. Arfocarpus integrifolia^ the bread-fruit, from the 
domestic point of view, is a vegetable and not a fruit : like the 
yam, sweet potato, and Talo (Golocasia antiguorum — Taro in other 
parts of the Pacific) it must be cooked. The small beans u! 
Eolichos Labial make an excellent vegetable, though tiiej arc 
only used by white people. The natives grow sugar-cane for 
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mastication only. Tobacco is smoked in the form o£ a ‘‘ suluka ” 
—a kind of cigarette in which the dried banana-leaf replaces the 
cigarette-paper. The oil of the Dilo-nut, or Feta'u as the Tongans 
call it {Oalojph^llum Inophyllum\ h well known as a remedy for 
rhemnatism. The leaves of the Toi {Alphitonia eix^celsa^mdike an 
excellent substitute for soap, more ejSective than those of Fihoa 
( Goluhrina asiaiica). The fan-shaped leaves of the Biu (Frifch- 
ardia), when dried, are used by the native preachers as wraps 
for their black suits when they go from home to conduct services* 

There are some fine specimens of the ‘fOvava-tahi ’’ (MeUs 
prolixa) in the islands, notably one on Bagaiinotu (Yavau group), 
the trunk of which forms an arch through which a coach could 
easily be driven. 

The pigs, which are common in the island, find a favourite food 
in the tubers of Gyperus rotundus. One frequently comes across 
great patches of turned-up earth, showing where they have 
grubbed out these tubers. They clean out oranges in very neat 
style. The horses first taught me to distinguish Gordyline termi- 
naUs from Ganna indica by the leaves (the flow'ers and fruits of 
course are very di:fferent). The way they nose out the former, 
though Mdden among a mass of Ganna indica^ is surprising. But 
bread-fruit leaves are their chief delight, and a horse can be 
coaxed from a bread-fruit tree only by the use of the whip. 

The young leaves of several trees have a pink or red colour. 
The young shoots of Tatau-amanu {Gynometra)^ when freed from 
the enveloping hud-scales, resemble a pendulous chain of red 
fiowers. For a perfect blazer of cofonr, nothing exceeds the 
Eekika in fiower {Eugenia Qnalaceemis), The flowers of the 
IpouKoas are sliowy, but with the exception of the blue i. congesta 
1 hey do not form compact masses. They have a way of peering 
out in solitary splendour from dark depths of foliage not their 
own. The orange-tree in fiower is a beautiful, as well as fragrant, 
object ; and it is difficult to say whether an orange-grove in 
fiower or in fruit is the more pleasing sight. In the absence of 
fiowers and fruit the tree is a shabby object. 

When the more striking wonders of tropical scenery — the 
bright hues and fragrant odours of flowers, and the ceaseless 
waving of the palm-leaves — ^have lost their novelty, the quiet 
beauty of the Tavahi {Bkus taitensis) may perhaps arrest attention. 
To my mind the Tavahi, with its pinnate leaves and panicles of 
white fiowers, is the most beautiful tree in these islands. 

Lastly, a few words on climate. There is^littlQ to remind one 
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of change of seasons, except perhaps a touch of prickly heat in 
December. The temperature is very even, ranging practically 
from 70° T. to 90° P. One bitterly cold night we found the 
thermometer had gone down to 63° P. Prom J anuary to March 
may be considered the rainy season, during which time also the 
advent of hurricanes is dreaded. The annual rainfall is about 150 
inches. My notes contain such entries as the following : 16 in. 

in three days (OJ in. on one of the days) ; 4 in. m a night, 
followed by 6 in. in a day ; 4 in. in two hours, &e. The rain is 
by no means confined to this season. I find an entry for July of 
7 in. in two days. A difi'erent kind of entry (also for July) 
reads ** no rain for three months.’’ In sncli circumstances everj 
drop of water becomes precious, for the island furnishes no fresh- 
water. The natives acquire freshwater by collecting rain in 
holes in the ground, and when their store finis, as it usually does, 
they sponge on the “ Papalagi.” I had a 500 -gallon tank. The 
first night’s rain filled it to overflowing, and it never became dry, 
-nntwithstandinsr continual visits of Tonfifaii neighbours with 
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Tlae phanerogams confined to the Mji-Samoan area are thus 
distributed ; 

12 phanerogams are confined to the Tonga group. 

^ jj ,5 Tonga and Ei ji. 

^ jj „ „ Samoa. 

^ „ ,5 Fiji and Samoa. 

1 r, „ Savage Island. 

One hrmdred and eighty-seven phanerogams o£ Vavati are not 
world-wide in the tropics, and they are distributed as follows ; — 


East and West extension of the Phanerogams of Vavau, which 
are not world-wide. 


Westward Extension. 

« 

, • » . .... 

Eastward Extension. 

Totals. 

Eiji-Samoan area. 

Cook Islands. 

Society Islands 
and Tahiti. 

Marquesas Islands. 

d 

I 

'rB 

0 

f-l 

1 

Tropical America. 

Fiji-Samoan area 

33 

1 

5 

3 

3 


45 

Kew Hebrides i 

1 



1 

1 


3 

' l!^ew Caledonia 

5 

... 

6 

1 

3 

i 

16 

S Solomon Islands 

2 


1 

1 



4 

1 Aiistralia-Malaya 

16 

... 

7 

3 

2 

i 

29 

Tropical Asia 

13 

2 

5 

6 

3 

1 

30 

] Mascarene Islands 

3 


7 

2 

6 

... 

18 • 

■ East ViVica 

9 


1 

5 

3 

3 

21 

West Africa 

6 

ST 

3 

7 

3 


21 

j Totals 

88 

5 

35 

29 

24 

6 

187 


Ninety-two species, besides several plants universally cultivated 
in the Pacific, are common to Vavau and the Sandwich Islands.* 
Vavau possesses none of the Cyrtandrese which are cha- 
racteristic of the mountains of Fiji; no Meiastomacess except 
Memeej/lon Sarvej/i, no Saxifragacese, no Vacciniacege, and the 
orders RubiacesB and Orchidacese are poorly represented. Herein 
its fiora differs strikingly from that of Fiji, where the greater 
elevation, greater age (greater permanence), and wider range of 
soil and climate favour a richer flora. 
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EKTJMERATIOlSr 01’ PHAUfEROOAMS AISTI) VaSCUIiAB OBYPTOOi.MS OF 
VATAir,TOT IlfCLTOIlfa OEBTAIN SFECIES ONIX W CFLTITATIOIC. 

An asterisk is prefixed to the names of plants not represented 
in Mr. Crosby’s collection. 

ANOKAOBiE. 

CAiiTAKOA ODOEATA, JECoo/c. f. # Tlioms. \ SemBh in Journ*^ 
Lim. jSoc., Bot, XXX. (1894) p. 168; Beineche, in Engl Jh/iri. 
XXV. (1898) p. 631. 

Tongatabu ; Fiji and Samoa ; westward in the Solomon Islands 5 
and to Tropical Asia. Extended from Tropical Asia by cuitiTa*- 
tion. 

^'Akona saxTAMOSA, Linn . ; Hemsl. in Journ. Linn, 8oe., Bot. 
XXX. (1894) p. 168. 

Introduced from America into all parts of the Tropics. 
Meixispeemace^. 

Stephakia HEEJiTAraiiEFOLiA, Walp. ; SemsL in Journ. Linn. 
Soc.^ Bot. xxt. (1894) p. 168. 

Tongatabu ; Samoa ; eastward to the Marquesas Islands ; 
westward to Africa. 

Bixacejb. 

Bixa Oreelaxa, Linn. Sp. PI. p. 512. 

A native of Tropical America now widely cultivated. 

XxnosMA OEBioFLATUM, JPorst. ; Hemsl. in Journ. Linn. Soc.^ 
Bot. XXX. (1894) p. 169; Brahe del Oastillo^ FI. Polgn. Fntw;. p. '7. 

Fiji and Samoa ; eastward to the Marquesas Islands, in insular 
forms of perhaps subspecifie rank. 

PlTTOSPOEACEiE. 

PiTTOSPOEUM AEBORESCENS, Bicli. ; Uemsl. m Journ. Linn. 
Soc., Bot. XXX. (1894) p. 169. 

Tongatabu, Eua ; Fiji. 

Pittospoeum: spatoaoeum, BurMllf in MooL le. Fimii* 
t. 2561. 

Endemic. 


THE EliOEA. OF TAT AH* 


2? 


POETtrLAOAOEJE. 

PoBTHLACA QiTAJDBiFiDA, Linn , ; Semsl, in Jowrn, Linn* Soe,f 
B.ot, XXX* (1894) p. 169. 

Fiji and Samoa; westward in New Caledonia and to Africa. 

*POETTOAOA onERACEA, Linn , ; jELemsl. in Journ. Linn* iSoc,^ 
Boi. XXX. (1894) p. 169. 

Samoa; eastward to Tahiti; Sandwich Islands; westward in 
the Marshall Islands. Tropics generally. 

Guttifeeas. 

^Gabcikia sp. Noted by Mr. Crosby, but not collected. 

Calophtleum IisroPHYLLiTM, Linn. Sjp. PL p. 513 ; Beineche^ in 
Mngl. Jalirb. xxt. (1898) p. 656. 

Fiji and Samoa ; eastward to the Marquesas Islands ; Sand- 
wich Islands ; westward in the Solomon Islands ; and to East 
Africa. 

Calophyllum sp. 

There exists also in Bua and Vavau and in some of the not 
remote islands a second species of Galopliyllum,, for the full 
identification of which we hope, by the kindness of Mr. Crosby, 
to receive further material. 

Maltaceas. 

Si DA MtCEOPHYliLA, Hemsl. in Joicrn. Linn* Bog., Bot. 

XXX. (1894) p. 169. 

Tongatabu ; Fiji and Samoa ; westward in the New Hebrides, 
New Caledonia, and Solomon Islands; and to the Mascarenc 

Islands. ■ 

SiDA EiiOMBiFOLiA, Linn.; JEEmisl. in Jonm. Linn. Bog., Bot. 
XXX. (1894) p. 169. 

Fiji and Samoa ; eastward to the Marquesas Islands ; Sandwich 
Islands ; westward in New Caledonia and the Solomon Islands. 

Tropics generally. 

Sn)A CARFCNiFOLrA, Linn.f. Buppl, p. 307. 

Sandwich Islands; westward in New Caledonia. Tropics 

generally. 
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Ueena eobata, Linn.-, Semsl. in Journ. Linn. Soc.,Bot. axx. 

and^ Samoa ; eastward to the Marquesas Islands ; Sand%nch 
Islands ; westward in the New Hebrides and New Caledonia. 
Tropics geoerally. 

Hibiscus Abexmosohus, Linn.; Semsl. in .Journ. Linn.Soe., 

Lot. XXX. (1894) p. 170. _ j j • XT -xTaw 

Fiji and Samoa; eastward to Tahiti; westward m the Ne 

Hebrides. Tropics generally. 

^Hibiscus tiliaoeus, Linn. ; Semsl. in Journ. Linn. Soe., Bot. 
XXX. (1894) p. 170 ; Beinecke, in 'Engl. Jalirh. xxv. (1898) p. 654. 

Tongatabu ; Fiji and Samoa; eastward to the Low Archipelago ; 
Sandwich Islands ; westward in New Caledonia, Solomon Islands. 
Tropics generally. 

G-ossxpitjm brasiliense, Maef, FL Jamaie, i* p. ^2* 
Introduced; widely cultivated* 

Thespesia poptjlkea, Oorr* ; SemsLmJourfi. Linn, Soe*, B&f- 
XXX. (1894) p* 170 ; BeineeJce, in Fngl. JaJirh xxv. (1§9,8) p.4’lo3. 

Tiji and Samoa ; eastward to the Low Arcbipelago ; Sandwich 
Islands; westward in ISTew Caledonia and the boloinon Islands » 
and to Africa. 

STEECITLIACEiB. 

Heeitiera littoealis, BO.^^JSemsh m Journ- Lmn. 

JBot. XXX. (1894) p. 170. 

Tongatabu; Piji; w^estward in New Caledonia; and to East 
Africa. 

Kleinhovia Hospita, Linn* Sp* FL (ed* 2) p. 1365 ; Ihnneeke* 
in Fngl* Jahrb, xxv. (1898) p. 655. 

Fiji and Samoa ; eastward in the Society Islands ; w'esiwar<! in 
New Caledonia and the Solomon Islands ; and to tfie Masciirtnie 
Islands, 

Melochia odoeapa, Forst, ; Bemsi* in Journ* Ltnn* B&f* 
XXX. (1894) p. 170. 

Tongatahn ; Fiji and Samoa "westward in the Isw llebridesj 
New Caledonia, and Solomon Islands ; and into Malaya. 
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"Waethieia ameeicana, Linn . Sp , FI . p. 673. 

Fiji and Samoa; eastward to Tahiti; Sandwich Islands; 
westward in the ISTew Hebrides and Hew Caledonia. Tropics 
generallj. 

Tiliace^, 

GtEEWia Maeogocca, Linn.f . ; SemsL in Journ. Linn. Soc.^ Bot. 
xsx.(1894) p. 170 ; Beineche, in Bngl. JaJirb. xxy. (1898) p. 652. 

Tongatabu ; Fiji and Samoa ; eastward to Tahiti ; westward 
in Hew Caledonia. 

Teiemeetta PEocxrMBEJfs, JForst. ; Memsl. in Journ. Linn. 

BoL XXX. (1894) p. 170. 

Tongatabu, Ena; Fiji and Samoa ; eastward to the Low Archi- 
pelago ; Sandwich Islands ; westward in the Hew Hebrides, Hew 
Caledonia, and the Solomon Islands ; and to the Mascarene 
Islands. 

Teitjmeetta ehomeoidea, Jacg. Bmmi. Bl. Carib. p. 22. 

Samoa; eastward to Tahiti; Sandwich Islands; westward in 
the Hew Hebrides and Hcyt Caledonia ; and to Africa. 

Ebjeocaects TOiXGAii^TJS, BurJcUl ; species ex affinitate E.jlori- 
danif Heinsl., et JEJ. glandtdiferi^ M. T. Mast., differt prsecipue 
petalis ; etiamque ab B. Grceffei^ Seem., foliis distingnitur. 

Bmni glabri, foliornm cicatricibus inconspicue notati, crassi- 
nsculi. Folia glabra, dense ad apices ramorum conferta ; lamina 
ovata ?e] elliptica, brcYiter acuminata, basi obtasissima, 3-4 
poll, longa, l|-“2 poll, lata, m§,rgine Integra vel dentibns per- 
paiicis et parvis instrncta, nervis lateralibus utrinque 6-7 ad 
costam infra foveola singula iis B. glanduUferi minora formant- 
ibus ; ])etioliis |— 1 poll, longus, ad iaminam pnlvinatus. Bacemm 
simple.^, foliis sequilongus, dores ad 25 gerens ; bractese decidnaj. 
Flores in alabastris ovatis in anthesi 1| lin. diametro. Bepala 
dorso pilis argenteis miontis pubescentia, supra carinata, lanceo- 
lata, 3 lin. loxiga. Betala intra et extra fulvo-pubescentia, intra 
carinata, carina pilis reflexis densissime vestita, apice leviter 
7-9-lida, basi 2-fo¥eolata. Stamina 2 lin. longa; antherse 
apii*e appendicalatse; filamenta sparse birsuta. Biscm crenatus.. 
Ovarium glabrum, 3-4-loGiilare ; ovuia ad 6 in loculo qnoque. 
Frueius oliviformis, 7 lin. longus; nucleus osseus, saapissime 
triangularis, lateribns verrucosus; semen solitarium; embryo in 
iilbuaiiae comeo oleiferi immersns. 

Ilak Tonga Islands* Ymmy Oroshg, 15. 
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Its allies, Mceocarpm glandnlifer from Ceylon, Jdl, fioridanu 
from tlie Solomon Islands, and M, Grmffei from Kji, are so 
closely allied that it is possible to regard them as insular sub- 
species, B, Ufidm, Hook. &> Am., from the Sandwich Islands, 
and B. rarotongensis, HemsL, from Earotonga, are also closely 
.allied. 

Exttace.^. 

Eyodta HOETEiN'Sis, For$t . ; MemsL in Jomn. Linn. Soe.y Bof. 
xsx. (1894) p, 141 ; Beinecke., in BngL Jalirh. xxv. (1898) p. 642. 
* Tongatabu ; Eiji and Samoa; westward in the New Hebrides 
.and Solomon Islands; and into Malaya. 

ZAiiTTHOXYLiJM ELACKBTJEiinA, Bentli. BL Austral, i. 363. 
Westward in Lord Howe's Island and Norfolk Island. 

Miceomblijm ptjbesoens, Eta^, var. onABEESCE3s’"s, Olimr; 
Bemsl. in Journ. Linn. Soc.^ Bot. xxx. (1894) p. 171. 

Tongatabn ; Eiji and Samoa; westward iii the New Hebrides, 
New Caledonia, and Solomon Islands ; and to Tropical Ask. 

SlMAEUBACM. ' ' , ^ , 

^ , ,j(. ■ r ■ , . 

■ SuETAi^A MAEiTiMA, Zim.; BCemst in Journ. Linn. Soe*,Bot» 
XXX. (1894) p. 171. 

Islets to the south-east of Varan (not on Vavan itself, nor in 
Piji or Samoa) ; eastward to the Low Archipelago ; Sandwich 
Islands ; westward in the New Hebrides and New Oaledonia ; 
and to East Africa. Also in America. 

BuESEEACEiB. 

Gtaefga PAcmcA, BurMII; staminibns glabris, disco margiae 
aequali, petalis ovatis satis distincta. 

Bami crassi, cortice brunnei. BoMa imparipinnata, 14-18 
poll, longa, 6-8-juga; petiolns pubescens; foliola orato-hinee^.datin 
2-1-4 poll, longa, 12-20 iin. lata, basi obliqna obtiisa, apice 
acuminata, margine crenato-serrata, breriter petiolnlata, ad basin 
petiolnlormn prsesertim inferiorum pinnnia parva ornata, noTolIa 
supra et infra parce pubescentia, dein aiiquateoiis glabreseentia 
Injlorescentm 6-8 poll, longa, ampla, paniculata, pubescens: 
pedicelli 1-3 lin. longi. Galyos pubescens, lobis | liin 

longis subovatis tubo paullo excedentibiis. Betala sepalis eon-* 
siinilia, sed dimidia majora. Stamina 10; iilamenta sepalis * 
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sequilonga, fere glabra. Discus margine sequalis, inter staminum 
insertiones gatillo incrassatus nee dentatus, fere glaber. Ovanum 
globosum ; stylus | lin. iongus. 

Hob. Tonga Islands. Vavau, 291. 

Cakabium Haeveyi, Seem.; JSemsl.m Journ. Linn. Soo.^ Dot. 9 
XXX. (1894) p. 171. 

Bua. Endemic to tbe group. 

Meeiace^. 

Meeia Azebabach, Linn. ; SLemsl. in Journ. Linn. Soc.^ Bot. 
XXX. (1894) p. 17.1. ‘ 

.Introduced from Tropical Asia. 

■ Dysoxyextm Richii, G. DG. (D, ailiaceum, Seem, non Blume) j 
BLemsl. in Journ. Linn. Soc.., Bot. xxx. (1894) p. 171. 

Tongatabu, ISTainuka ; Fiji and Samoa. 

Aoeaia sp. 

Vatjea amiooeijm, Bentli . ; JECemsl. in Journ. Linn. Soc.^ Bot. 
xxx. (1894) p. 171., 

Tongatabu ; Eiji. 

Caeapa MOEXJCCEisrsis, Lam.; Hemsl. in Journ. Linn. Soc., 
Bot. xxx. (1894) p. 171. 

Fiji ; westward in New Ireland ; and to Africa. 

Chaileetiacejet. 

Chaieeetia vitiehsis, Seem. Vit% p. 434 ; Bl. Vit. p. 88. 

Fiji. 

OEACACEiE. 

XiMEHiA EEEIPTICA, Forst. f. Prodr. p. 27. 

Fiji and Samoa; eastward to Tahiti; westward in New Cale- 
donia. Tropics generally. 

Ahacoeosa ILICOIDES, M. T. Masters, in JELooh.f FI. Br. Ind. 
i. p. 580, 

Only known hitherto from the mountains of North-eastern 
India. 

ViEEABEZiA SAMOEKSIS, BentJi. ^ ILooh. /. ; Remsl. in Journ. 
Linn. Soc., Bot. xxx. (1894) p. 172. 

Eua; Samoa. 
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Celasteacejs. 

GtTmnospoeia vitiensis, Seem , ; Hemsh in Journ» Ztnn* Soc.^ 
Bot. XXX. (1894i) p. 172. 

Fiji and Samoa ; eastward to the Marquesas Islands. 
Ehamnaoejd. 

Ehamnes vitiensis, JBenth- FL Austral, i. p. 4d8. 

Fiji ; westward in I^ortb Australia. 

CoLiTBEiNA ASiATiCA, JBrongn,; Semsh in Jburn* Linn* Soc.^ 
^0^. XXX. (1894) p. 172. 

Fiji and Samoa; eastward to the Marquesas Islands; Sand- 
wich Islands; westward in the Kew Hebrides, Hew Caledonia, 
and Solomon Islands; and to Africa. 

Alphitonia excelsa, JReiss . ; JECemsI. in Journ* Linn. Soc.^ Bot. 
XXX. (1894) p. 172 ; Beineeke^ in Fngl. Jahrh. xxv. (1898) p. 6o2. 

Tongatabu; Fiji and Samoa; eastward to Tahiti; Sandwich 
Islands ; westward in Hew Caledonia and Solomon Islands ; and 
to Malaya. 

The form of the Sandwich Islands (A. poJiderosa, Hillebr.) 
differs in its fruit. 

SAPINBACEJi;. 

^Caediospeemitm Halicacabctm, Li7tn . ; Se-msh in Journ^ 
Linn. Soc., Bot. xxx. (1894) p. 172. 

Identified by Mr. CrosJby, bat not in his collection. 

Fiji and Samoa ; eastward to the Marquesas Islands ; Sand- 
wich Islands ; westward in the Hew Hebrides, Hew Caledonia, 
Solomon Islands, Tropics generally. 

AnnoPHrLUS Cobbe, Blu77ie ; Semsl. in Joimm. Linn, Soc.j B&t. 
xxx. (1894) p. 172; Beinecke, inJFngl, Jahrh, xxv. (LM)8 ) p. 1 m L 
Samoa; eastward to Tahiti; Sandwich Islands; west\wird in 
Tropical Asia. 

A very yariable species, or perhaps a group of allied species. 

POMETIA PINNATA, ; HmusL in Jmirn, IJnn, ♦Vec,, Bui. 

'.xxx.. (1894) p. 172; Eeineclce, in Mngl, Jahrh, ^x\\ 1 |S9S) p. VwL 
Fiji and Samoa; westward in the Hew Hebrides and Xe^\ 
Caledonia ; and to Tropical Asia. 

, ' i EnnATOsPACHTs .'EALCATA, Badik, (Eatouia falcata, XVrw. : 
Ileonsl. in Wourn, Linn, 8oe,^ Bot, xxx. (ISIH) p. 172). 

Tongatabu ; Fiji and Samoa. 
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Guioa olauca, Badlh. (Cupania glaiica, Gamh . ; Memsh in 
Journ, Linn, Soc.^ Bot. XXX. ]). 1^2), 

Eua; westward in Caledonia. 

Aeytera Brackenridoet, Badlh. in 8itzh» matK-‘pli^s. Acad. 
Muench. ix. (1879) p. 555. 

Eiji. 

Dodoma yisoosa, Forst. ; HemsL in Journ. Linn. Soc., BoL 
XXX. (1894) p. 172. 

Eiji and Samoa; eastward to tlie Low Archipelago ; Sandwich 
Islands; westward in Kew Caledonia. Tropics generally. 

Harptolia sp. 

Akacardiace^. 

Bhtjs TAiTEDfsis, Guill. I Hemsl. in Journ. Linn. 8oo.^ Bot. 
XXX. (1894) p. 172. 

Tongatabu ; Eiji and Samoa; eastward to Tahiti; westward 
in Malaya. 

Pleiooyhixjm Solakdri, Engl, in DC. Monogr. FJian. iv. p.255, 
North Australia. 

LEOITMIHOSiE. 

Tephrosta ptsoatoria, Bers. (T. purpurea, Bers . ; Semsl. in 
Journ. Linn. Soe., Bot. xxx. (1894) p.T7S; Beineelce, in Engl. 
JaJirh.xxY. (1898) ]^. 6SS). 

Eiji and Samoa ; eastward to the Low Archipelago; Sandwich 
Islands; westward in the New Hebrides and New Caledonia. 
Tropics generally. 

Sesbahia oraistdiflora, Bers.Mgn. ii. p. 316 (S. tomentosa, 
A. Gray). 

Eastward to Tahiti; Sandwich Islands; westwaixl in New’- 
Caledonia; and to the Masearene Islands. 

ZoRHIA DIPHYLLA, Ber8. ii. p. 318, 

Tropics generally, but hardly anywhere in the Pacific. 

Desmodium spirale, L)G. Brodr. xi. p. 332. 

Tropics generally, but scarce in the Pacific. 
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Desmobiem polycaepem, JDC. ; Ilemsl. in Journ. Limi. Bo 
sxx. (1894) p. 173; Beineclce, in Bngh Jahrl, sxy. (1898) 

p. 640. 

Eua; Fiji and Samoa; eastward to the Low lireliipelago ; 

Sandwich Islands; westward in the New Hebrides, New Cale- 
donia, and Solomon Islands ; and to East Africa. 

Desmodito UMBEiiijAT'crM, DC. ; Semsl. in Journ. Jjinn. Soc., 
Bot. XXX. (1894) p. 173; BeinecTce, in Bngl. Jalirh. xxv. (1898) 
p. 640. 

Fiji and Samoa; eastward to the Marquesas Islaiids; westward 
in tlie IN'ew Hebrides, Hew Caledonia, and Solomon Islands ; and 
to East Africa. 

Ifdigoeeea Afib, Linn , ; Ilemsl, m Joti'm, Limi> Boc,^ Bot, 
XXX. (1894) p. 173. 

Tongatabu ; Fiji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands ; westward in Hew Caledonia. Widely 
spread ; supposed to be native of Tropical America. 

Ueaeia i/AGOPOiBis, -DO.; lE[emsl,in Joim\.'Lvm<.Boc^.^'Bot» 
XXX. (1894) p. 173. 

Ena; Fiji and Samoa; westward in the Hew Hebrides and 
Hew Caledonia ; and to Tropical Asia. 

Abees peecatoeies, Linn , ; Ilemsl, in Journ. Linn, Boe.^ Boi* 
XXX. (1894) p. 173. 

Fiji and Samoa; eastward to the Marquesas Islands ; Sandwich 
Islands; westward in Hew Caledonia. Tropics generally . 

GjLtcife tabacifa, Benth. FI. Austral, ii. p. 244. 

Fiji; westward in the. Hew Hebrides and Hew Ca!edo.iiia; 
and to Tropical Asia. 

Mecefa gigaftea, do.; Memsl, in Journ* Lin7h Boe.f Bof. 
XXX. (1894) p. 174. 

Fiji and Samoa; eastward to the Marquesas Islands ; Smidwicli 
Islands; westward in the Hew^ Hebrides, Hew Caledonia. and tbe 
Solomon Islands ; and to Tropical Asia. 

Peeeaeia 'Thefbeegiafa, IlefusL in Journ, Linn, 

Boc,, Bot. XXX. (lS94i) f, lH* 

Tongatabu; westward in the Solomon Islands; and Irt Tnqideal 
Asia. 
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Caha VALIA EHSiEOBMiSj DO, I 'Kemsl, in Journ, Linn, 8 og,^ 
Dot, XXX. (1894) p. 174. 

Fiji and Samoa ; eastward to the Marquesas Islands; Sandwicli 
Islands ; westward in the New Hebrides and Solomon Islands. 
Tropics generally. 

Phaseolhs abek'axthijs, G F, W. Mey, (P. truxillensis, 
E,B> ^ X.); Eemsl, in Journ, Linn, Soc,, Dot, xxx. (1894) 
p.l74. 

Tongatabu; Fiji and Samoa; eastward to the Marquesas 
Islands ; Sandwich Islands ; westward in New Caledonia. Tropics 
generally. 

Bolichos Lablab, Linn , ; Eemsl, in Journ, Linn. Soc., Dot. 
xxx. (1894) p. 175. 

Tongatabn; Fiji and Samoa; eastward to Tahiti; Sandwich 
Islands ; westward in Ne’w Caledonia. Tropics generally, 

Balbeeqia MOIS’OSPERMA, Dulz, in Eook, Kew Journ, ii. 
(1850) p. 36. 

Fiji ; w^est'ward in New Caledonia; and to Tropical Asia. 

« • 

Bebbis XJLIGIHOSA, Dentil , ; Eemsl, in Journ, Linn. Soe.^ Dot. 
xxx. (1894) p. 175. 

Tongatabn ; Fiji ; westward in the New Hebrides, New Cale- 
donia, and Solomon Islands ; and to East Africa. 

Ihocabpijs ebulis, Forst,; Eemsl, in Journ. Linn, Soc., Dot. 
xxx. (1894) p. 175 ; Beineclce^ in Fngl, Jahrh, xxy, (1898) p. 638. 

Tongatabu ; Fiji and Samoa ; eastward to the Marquesar 
Islands; Sandwich Islands ; westward to Malaya. 

CiESALPiHiA Bohbuc, Dokb, Uort, Bengal, p. 32. 

Fiji; eastward to the Marquesas Islands ; westward in Norfolk 
Island; and to Tropical Asia. 

Tamabiotits ikdica, Linn, Bp , PI , p. 34. 

Westward in New Caledonia. Tropics generally ; but said to 
be a natlYe of Africa, whence, according to XJdoy Chand Butt 
(Mat. Med. Hindus), the Arabs passed it on to India. 

CraoMETBA GBAHBiFLOEA, A, Gray i Memsl, in Journ. Jmn, 
Boo., Dot, xxx. (1894) p. 176. 

Eua ; Fiji. 

CXXOMETBA Sp. 

nS 
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mms, Benth.-, Remd. in Journ. Linn. 800 ., 

1 76 • 

„d' Samoa; ^ 

ds. Tropics generally. 

raoA, Linn . ; Remsl. in Jonrn. 

; Beinecke, in Bngl. Jahrl. sxt. (189b) p. 631 

moa; eastwaa-d to the Marquesas Isknds . 
Tropics generally ; naturalized from Amenc 

eieoma, WilU . ; Remsl. in Journ. Linn. 8 oe.. 
176 ■ Beinechejn JEngl.Jahrh. xxv. (1898) p 
moa- westward in the New Hebrides and 


Hems?, in Journ. Linn 


Ehizoehoeejs. 

Ehizophoea muceonata, Lam . ; Hemsl. in Journ. Linn. Soc., 

Eoi. sxx. (1894) p. 176. 11 i r j • . 

Piji and Samoa; and tropical coasts generally to hast Ainta. 

BEEGtriEEA GTMNOEHiZA, Lmii. (B. Ehccdei, BIumc ; llfmsl 
in Journ. Linn. Soc., Sot. sxx. (1894) p. 176). 

Piji and Samoa; and tropical coasts generally to Ea>i Alnea, 

COMBEETACEiE. 

Tbeminama limobalts, Seem. FI YU. p. 94. 

T?;;; . TOcsiward in New Caledonia; and to Malaga. 
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* Teemiis^aeia tiTTOEALis, var. TOMEHTEiiLA, iii Journ, 

Linn, Soc.^ Bot, xxx. (1894) p. 177 ; ramis junioribus pediinculis, 
peclicellis, petiolis, foliis infra tomentella, forsan maturitate 
glabrescens. 

Mab, Tonga Islands. Vavau, Crosby, 2226. Vavau and 
Lifuka, Harvey ! “ Tonga, Samoa and Marquesas/’ Wilkes* 

Tongatabu, Lister, Ellice Islands, Jensen, 

Myetacejb. 

I^ELiTEis Eoesteei, Beem , : Hemsl, in Journ, Linn, Soc,, Bot. 
XXX. (1894) p. 177. 

Eua; Fiji and Samoa ; eastward to TaMti; westward in tbe 
Solomon Islands. 

Eugeota EAEiPiiOEA, Benth . ; Hemsl. in Journ, Linn, Soc., Bot. 
xxx. (1894) p. 177 ; Beineehe^in Bnyl, Jalirb. xxy. (1898) p. 659. 

Fiji and Samoa ; eastward to tbe Low Archipelago ; Sandwich 
Islands. 

Etjg-ei^ia MALACCEi^sis, Linn , ; Hemsl. in Journ, Linn, Soc., 
Bot. xxx. (1894) p..l77. 

Fiji and Samoa ^ eastward to Tahiti ; Sandwich Islands ; west- 
ward in New Ireland ; and to Malaya ; and further extended by 
cultivation. 

EuaEifiA coEi'is'OCAEPA, A. Cray; Hemsl, in Journ, Linn, Soc,, 
Bot, xxx. (1894) p. 177 ; EeineeJce, in Engl. Jalirb. xxv. (1898) 
p. 659. • 

Fiji and Samoa. 

Eugefia CLirsiiBroLiA, A, Gray, Bot. U. St. Ea:pl. Bsoped. i. 
p. 528; Beinecice, in Engl. Jah'h. xsv. (1898) p. 659 (E. jambolana, 
Hemsl. in Journ. Linn. Soc., Bot. xxx. (1894) p. 177, non Lam.). 

Samoa ; westward in the Solomon Islands. 

Etjge2^ia dealata, inter species msularum maris 

pacifici aiis ramorum facile distincta. 

Arbor 20-30 ped. alta {^Ae Lister), glabra. Bami crassi, 
juniores quadrangulares quadrialati, etiamque inter alis linea 
pariim elevata notati, alis angustis per paria a petiolorum basibus 
ad nodos |)^’03:imos decurrentibus ibique inter se eonjunciis. 
Folia obovata, ad 6 poll, longa, ad 3 poll, lata, coriacea, utrinque 
15-20-nervia, nervis rectis in nervam submarginalein satis con- 
spicuam confixsis, apice obtusa, basi acuta, supra nitida Rervis 
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l„.gu,. tomiidis, q..« M.a '■"™' ' “ “ 

bite cMa®, nec «oaes 

formia sessilia, per tria ad apices pameulse ramuloium d sposita 
<=ipnala late triangularia, apice subacuta, margmibus subhyalina, 

ff„ bit Sm. lab. P.i«b oal..- »-■” 

*‘SrT»8.I.I..a., Eda,«a<»-!V»aa,Or<rfs,62. Howe.- 
ing ia Deceinber and January. 

!, A. Gray ; 


Eugehia samoehsis, BurMll ex affinitate B . ei 
foliis multo maioribus facile distmcta. 

ArUr alta, glabra. Bcmi juniores subquadrangulares, anguli- 
mox explanati. Folia ad 6 poll, longa, ad 3 poll, lata, obovaia, 
petiolata, apice rotundata vel obtusa vel rarissime ae brer» 
acuminata, basi in petiole 4-8 lin. longo attenuate, 

Integra tenuiter incrassata neryis majoribns concoten, iien - 
lateralibus rectis supra indistinctis infra sat co^ispicuis margmes 
subattingentibus ubi in nervam arcuatam submargmalem ineuu . 
Panicula corymbiformis, terminalis nunc pauciflora nunc multi- 
flora (floribus ad 20), foliis brevior vel sublongior ; bracteic 
minute, ovatffi; pedicelli ad apices bibracteolati. Alahadm 
ad anthesin pyriformia, | poll, longa. Sepalu parva, margiue 
subhyalina, vix i lin. alta, ad fructum maturum persistentia _ at 
enim vix recognoscenda. PetoZa ad anthesin eaduca. Sfainina 
numerosissima, lutea (?). Fmatus ovoideus ad longus, disco 
calyceque coronatus. Semen solitariura, ovoideum. 

Bab. Tonga Islands : Ena, on high ground ; Va?au, flowering 
in February, Oroshy, Q4<. Samoa, PosceZf, 267, 327. Whitmcc, 
96, teom Samoa may well be a form of this species. 


Bfgehia Cjio&mx, Burkin floribus JE. Grayi, Seem., similis, 
sed alabastro longiore, et foliis ovatis vel olliptieis facile distui- 
guitur. 

Ardor vel frutex glaber. Mami Iseves iiec luigulaii. Ihlui 
ovata vel elliptica, brevissime acuminata, apice (jbtuija, ba^i 
attenuata, ad 8 poll, longa, ad 1| poll. lata, nervis tot f^iipra r|uot 
infra conspicuis, lateralibus utrinque 28-30 in neinaiu 
ginalem oblique excurrentibus ; petiolus ad 3 Ihu longus. 
culm 20-8Cr-fiorje, nisi majores foliis superatis ; bracteie braeteo- 
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Jaeque cadueae nee yIssb; pedicelli brevis, aliquo modo angiilati, 
Alabastra ad antbesin 2| lin. longa, 1|- lin. diametro. ^e^ala 
parva, inconspicua, obtusa, margine hyalina. Petala ad antbesin 
caduca- Btaminmi fiiamenta 1 lin. longa. Stylus 1| lin. 
longus. 

Sah. Tonga Islands. Vavau, Crosby^ 61, dowering in June. 

Euq-eis'ia sp, aif. JS* neuTOcalyo% A. Gray. 

BAEBijraTOKiA SPEciosA, Linn, f, (B. Butonica, Porst.; 
Semsl. in Journ. Linn. Soc.^ Lot. xxx. (1894) p. 178 ; Reineche, 
in Lngl. Jahrh. xxy. (1898) p. 660). 

Fiji and Samoa ; eastward to tbe Low Archipelago ; westward 
in tbe Hew Hebrides, Hew Caledonia, and Solomon Islands ; and 
to tbe Mascarene Islands. 

Melastomaceje. 

MEMECYLOiir HxVeteyi, Seem . ; He^nsl. in Jomm. Linn. Soc.^ 
Lot. XXX. (1894) p. 178. 

Eua. Endemic to tbe group. 

Lytheaceje. 

Pemphis aoidula, Forst . ; ILemsl. in Journ. Linn. Soc., Lot. 
XXX. (1894) p. 178. 

Samoa; eastward to tbe Low Archipelago; Sandwich Islands ; 
westward in tbe Hew Hebrides, Hew Caledonia, and Solomon 
Islands ; and to Bast Africa. 

Passifloeaceje. 

^Caeica Papaya, Linn . ; Semsl. in Journ. Linn. Soc., Lot. 
XXX. (1894) p. 178. Eecorded in Mr. Crosby's notes. 

Introduced from America into all parts of tbe tropics. 

CuCUEBITACEiE. 

Momoedica Chaeahtia, ; BAmsl. in Journ. Linn. Soe., 
Bof. XXX. (1894) p. 179. 

Spread by cultivation tbrougbout tbe tropics, probably native 
of the Old World. 

CijcumisMeeo, ; JBCemsl. in Journ. Linn. Soc., Lot. xxx. 
(1894) p. 179. 

Spread by cultiyation tbrougbout tbe tropics ; a native of the 
Old World. - " 
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ti Solomon Islands ; and to the Mascarene Islands. 

UmBELLIF^EJ]. 

HTnBOCOTTnEASiATiCA,i«.^.; Semsl. in 

p. 179 ; ^eineeJ^e, in m,l M xxv. (Ib9h) 

. K, -Pnfl- Kii and Samoa; Sand^yich Islands; west- 
w E t:; Sed.i »a tde Wo»oa I.tod. Trcp.c. 

generally. 

TP * HemsL in lourn. Linn. 

Apium leptophieltjh, Mueu ^ , 

Soc., m SSX. (1894) p. 197. +1- tronics 

A weed of cultivation in many parts of the tiopics. 

AEAMACE.aE. 

MEByTAMACBOPHvnLA,-S..,n.; Semsl. in Jour n. 

Bot. sxx. (1894) p. 180; Beinecke, in Engl. Jalwh.^ ax%. ( . ^ ) 

p. 664. 

Samoa. 

ExtbiacejE. 

A ntv/ini • Tjfiwsl 17% tfou^^iu h&C*f 

Badtjsa coeymbipeea, vl. (xrat/, uemsv, 

"^Tongatabu, Bu^ Fiji^; westward in the New Hebrides. Ihe 
genus IS confined, to tlie Bacific. 

Bikeia GEABnirnoBA, Beinw.; Hemd. in Journ. Linn. iioc. 

Bot. XXX. (1894) p. 180. 

Bua and Savage Island (south-east of Samoa). 

A Malayan species has passed under this name, but probahlj 
in error. B. grandiflom, K. Sehum. & Lauterb., in ‘ I’loiu der 
Deutsciien Schutzgebiete in der Siidsee ’ is, it seems, J>. uu^ / u n-, 
DC. 

Omieniakma ecetida, JEhrst . ; HemsL in Journ. Linn. Soe., 

Bot. XXX. (1894) p. 180. , o i t i i 

Samoa and Savage Island ; eastward to the Cook Islamls. 

Mttssasbda eeobdosa, Linn.-, Hemsl. in Journ. Linn. Sui\, 
Bot. XXX. (1894) p. 180; Beineoke, in Engl. Jahrh. xw. (ISOh) 

p. 690. , . 

Nomuka; Fiji and Samoa; eastward to Tahiti; westward ui 
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the J^ew Hebrides and tbe Solomon Islands; and to Tropical 
Asia. 

Taeehha SAAiBXJCiNA, T. JDurmid H^emsl. m Journ. Linn, 
/S'oc.j XXX. (1894) p. 181. 

Tongatabn : Fiji and Samoa ; eastward to Tahiti ; westward 
in Hew Caledonia ; and in Hew Guinea. 

Eahbia coepeoides, JBenth, ^ HooJc, /. ; SemsL in Journ, 
Linn,. Soc,^ Lot, xxx. (1894) p. 180. 

Fiji ; eastward to the Society Islands ; westward in the Hew 
Hebrides and Solomon Islands. 

Eaistdia CEOSBYr, JBurhill ; habitu JB, genipceflorce^ TXj,, per- 
similis; calyce diftert; verisimiliter R, taliitensi, Hadeaud, 
inaxime affinis, differ! prsBcipue fructu minore et calyce dentate 
et stipulis fere ad apicem connatis ; a JR>. coffeoide^ Benth. et 
Hook, f., indorescentia par?a jam prima scrutatione distinguiter. 

Rami cortice grisei, aliquatenus torti. Folia elongato-elliptica, 
apice acuta vel brevissime acuminata, basi rare insequilateralia 
acuta vel subobtusa, utrinque glabra, 4-7 poll, longa, 1§-'2| poll, 
lata, nervis * lateMibus utrinque 7-S ; petioli 4-5 lin. longi ; 
stipulse intrapetiolares, connatae et triangulas ad nodorum latera 
formantes, mox secedentes. Inflorescentim nunc ad alterum 
nunc ad tertiiim nodum rami ramos terminantes, ramis lateralibus 
yel singulis vel binis ramos florentes reponentibus, brevissimse, 
4-lO-fiors0, cymose modo Guettardarum compositse ; pedunculi 
duo, crassi, 1-5 lin. longi ; pedicelli tenues, piiosi, 6-9 lin. longi. 
Qahjek tubus, ovario incluso, 8 lin- longus, brevissime dentatus, 
extus et intus pilosiis. Oorolldd tubus 4-5 lin. longus, e basi 
angusta campaniilatus dein ad os paullo contractus, extus pilis 
brevibiis, intus pilis longioribus lectus; lobi 4| lin. longi, in 
alabastro conspicue contorti, basi 1-11 He* lati, longe angustati. 
Btamina ad medium tubi inserta; fiiamenta brevia; antherse 
inclusm. Omrium 2-locuIare ; stylus paullo exserfcus, bifidus. 
Fructus calyce persistente coronatus, globosus, 5 lin. diam. vel 
ultra. 

Hah. Tonga Islands : Vavau, 76. 

Fmiting-specimens of a closely allied species from Fiji 
{Graeffo:, 1400) and Hew Oaledonia (HeplancJie.^ 39) exist in the 
Herbarium at Kew. The inflorescence is interesting ; it is 
produced as the termination of a short stem of 2 or 3 internodes, 
and from the last node arise 1 or 2 branches whiA continue 
the axis, pushing the little inflorescence to one side. 



MR. I. H. oisr 


GtjETTAEDA SPBCtoSA, Linn.-, Semsl. in Journ. Linn. Soc., 

of the Low Archipelago; westward m New Caledonia and 
Solomon Islands ; and to East Africa. 

TiMoms Fomtik, DC. Mr. iv. p.461 i Deinrcb, S.gl. 

'^t»oTr«Sr.rttolL towArfipelagoi wstwa.-d 
in the New Hebrides. 

Pi,ECTBomABAEBATA,N.«^7n#.aroo*./i; Somd. in Journ. 
Linn. Soc., Bot. xxs. (1894) p. 181. 

Fiji ; eastward to the Low Archipelago. 

PiECTBONiA ODORATA, Bcntli. # Eook. f . ; Ilemd. in Join n. 
imn. -Soc., Not. xxs. (1894) p. ISl. , 

Nomnka, Ena; Eiji; eastward to the Low Aichipdag , 
Sandwich Islands; westward iu the New Hebrides, am o 
Australia. 

IxOBA SAMOEKSIS, A. Gray, in Proc. Amer. Acad. u. (IbOU) 
p.40; rar. obabbioaixx, BurUU; floribus pauperior (ad apices 
ramorum terms), calyeibus ovariisque glaber. 

Tonga Islands, Lister. Vavau, Croshy, S4. 

The type in Samoa. 

Mobikda ciTBiFoniA, 'L mb. ; Eemsl. in Journ. Linn. Soc., 
Bot. XXX. (1894) p. 181. 

Tongatabu, Eua; Fiji and Samoa; eastward^ to the l.uw 
Archipelago; Sandwich Islands; westward in New Caledonia 
and the Solomon Islands ; and to Africa. 

Moeis’da Foes'xebi, Seem. ; Hemsl. in Journ. Linn. Soc.. Bot. 
XXX. (1894) p. 181. 

Nomnka ; Fiji and Samoa ; eastward to the furthest ishind.s 
of the Low Archipelago ; westward in New Caledonia. 

PsrcHOTBi-v iNsuiiAEUM, H. Gray, Hemsl. m Journ. Linn. 
Soc., Bot. XXX. (1894) p. 182; Beinecke, in Enyl. Jahrh. x.xv. 
(1898) p. 687. 

Fiji and Samoa ; eastward to the Society Islands. 

K. Schumann recorded this species as occurring in Now t ruiiifa 
in Engl. Jahrh. ix. (1887) p. 180. In the ‘ Flora der Heutscheu 
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Scimtzgfebiete inder Siidsee’ (Leipzig 1900, but dated 190 l)}p. 580, 
he expresses a doubt as to the correctness of the statement. 
I have seen two specimens from JSfew G-uinea at Berlin named 
® P. inmlarnm^ but neither is this species. 

Geophila reniformis, P. JDon ; Kemd, inJourn, Linn- Boc.^ 
Bot XXX. (1894) p. 182. 

Biji and Samoa; eastward to Tahiti; westward in the l^ew 
Hebrides and Solomon Islands. Tropics generallj. 

COMPOSITiE. 

VEEifONiA ciFEREA, Less, in Linncea^ iv. (1829) p. 291; 
BeinecJce, in Hugh Jalirh, xxv. (1898) p. 692. 

Biji and Samoa ; Sandwich Islands ; westward in the ISTew 
Hebrides, Hew Caledonia, and Solomon Islands ; and to Africa. 

Adbjs'Ostema yiscosijm, Borst . ; JELemsl. in Joimi. Linn. Bog., 
Bot, XXX. (1894) p. 182. 

Biji and Samoa; eastward to the Marquesas Islands ; Sandwich 
Islands ; westward in the Hew Hebrides, Hew Caledonia, and 
Solomon Islands. Tropics generally. 

Aoeratum cokyzoides, Linn. Bp. BL 889 ; BeinecJce, m 
Mngl. Jalirb. xxv. (1898) p. 693. 

Biji and Samoa ; eastward to Tahiti ; Sandwich Islands ; west- 
ward in the Hew Hebrides and Hew Caledonia. Tropics 
generally. 

SiEOESBECKiA ORiENTALis, Linn. ; Heonsl. in Journ. Linn. 
Soc., Bot. XXX. (1894) p. 182. 

Tongatabu ; Biji and Samoa ; eastward to the Marquesas 
Islands; Sandwich Islands; westward in the Hew Hebrides 
and Hew Caledonia. Tropics generally. 

Webelia BiFLOEA, PC. ; Hemsl. m. Joiirn. Linn. Boc., Bot. 
XXX. (1894) p. 182. 

Tongatabu ; Biji and Samoa ; westward in the Hew Hebrides, 
Hew Caledonia, and Solomon Islands ; and to East Africa. 

^Webelia strigxilosa, Bentli. 4' JSooh.f.; Remd. in Journ. 
Linn. Boc., Bot. xxx. (1894) p. 182. Oallected by Barclay. 

Tongatabu ; Biji and Samoa ; westward in the Hew Hebrides, 
Hew Caledonia, Solomon Islands ; and to Malaya. • 
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E.«- ; in .Jonnn. Li... S.c. Bot. =*■ 

( 18 M)p. lS3. Atcbi- 

peSTtaiwioh w»«d in Ne, CaeJ.nin and 

Solomoa Islands. Tropics generally. ^ 

SOKCHUS ASPEE, FiZZ. ; Semsl. in Journ. Lmn. hoc., Bot. axa. 

Kjii n“rt™ni •” 

Tropical and temperate eountries generally. 

GrOOPENIACEiE. 

*Sc^TOLA sp. Noted by Mr. Crosby, Init not 

MrKSIKACEiE. 

MiESA KEMOEALXS, DC. ; Eemsl. in Journ. 

XXX (1894) p. 183 ; Beineche, in Bngl. JaJirl. xxv. ^>- 90 p. i o. 

Eua; Fijl'and Samoa; westward in tbe New Hebrides. Jve« 
Caledonia, and Solomon Islands ; and to Malaya. 

SiiPOTACEiS. c ^ 

SinEEoxTnoK ™kse, FrfZ (Sapote ? jitien 
Proa. Amer. Acad. t. (1862) p. 328) ; species I . Mudi., 

maximeaffinis; differtfloribnsminoribiis,toliisglabris. 

Arlor 20-30 ped. alta. Bami glabri. Boha uuue tere elhptic.i, 
apiee rotundata, ad 8 pojl. longa, 4§ poll, lata, basi^breviter m 
petiolum aiigustata, nunc obovata, 3 poll- longa, po 
prim* state pffi. M.ie pnbeecentia, at .nos glabm.ce.m. .....turn 

Lra nitenlil, mfr. plMiora; p.tWi 1-^ I»l ■ '“"d" 
ad^axillas foliorum 2-8ni disposih ; peduueuli 3 lia. Kmgi. pi s 
molliter obtecti. Sepala orbicularia lacie externa puboseeiUiii 
i-S lin. longa. GorolleB tubus brevis, lobi seiialis paub uuijores. 
%iminum filamenta lobis corollse tequantia ; stammodia anguste 
subulata. pubesceus. Fj-mcZ^.v (lido L/s/er) mfumio 

vulgo ‘ Taugereue ’ dicto magnitudiue siinilis. 

Sah. Tonga Islands: Eua, near suimnil.s, .fJsteiy, Vavau, 
Groshg, 99, 100. Fiji; Ovalau, U.P. F.vplorin// kvpnhhoii ■. 

Mountains of Ovalau, Horne, 317, 317 a. 

The Tonga form has larger leaves than the hijuui, but can 
find no other difference; and further 1 have only seen the 
obovate-leaved form from Tonga. ‘ Kalaka ' is the native name. 
The flbwer^ are produced in January, the fruit ripens in .luue. 
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SiDEROXYLOK sp. ■ 

Bassia amicobum, a. Gray ; Hemsl. in Journ, Linn. Soc.f Bot. 
XXX. (1894) p. 183. 

Tongatabii. Endemic to tke group. 

Ebehace^. 

Maba lateeifloea, Hiern^ m Joim, Linn, Soe. xx. (1883) 
p. 366. 

Eiji. 

Maba elliptica, Forst, ; Hemsl. in Journ, Linn, 8oe., Bot, 
XXX. (1894) p. 184. 

Tongatabu; Eiji and Samoa; westward in ISTew Caledonia: 
and to Malaya. 

Maba sp. afE. Jf. samoensi^ Hiern. 

Diospyeos samoensis, a. Gray ; Iliern^ Monogr, Bhen, in 
Trans, Camh, Bliil, Boc, xii. (1873) p. 245. 

Samoa. 

OLEACEiE. 

Jasmixum simplioifolium, Forst, f . ; Hemsl, in Journ, Linn, 
Soc,, Bot, XXX. (1894) p. 184. 

Tongatabu, Ena ; Eiji ; westward in the New Hebrides, New^ 
Caledonia, and Solomon Islands ; and to Australia. 

Jasminijm bidymum, f , ; JSemsl, in Journ, Linn, Soo,, 

Bot, XXX. (1894) p. 184. 

Tongatabu; Eiji and Samoa; eastward to Taliiti ; westward 
in New Caledonia ; and to Malaya. 

EiifociEEA paucifloea, G, B. Qlarhe, in HooJc.f, FI, Br, Ind^ 
iii. p, 600. 

Eiji ; westward in the Malay Islands and peninsula to Tenas- 
•serim. 

ApoeiKACE-aE. 

Melodihus tiociexsis, (M. scandens, Beem. non Forst . ; 
Hemsl, in Journ, Linn. Boe,,^ Bot, p. 184). 

Eua; Eiji. 

Alyxia stellata, Boem, Bclmlt.} Hemsl. in Journ. Linn, 
Boc,, Bot, XXX. (1894) p» 184. 

Tongatabu ; Eiji and Samoa ( eastward to the Society I§;knds ; 
westward in Ne\Y Caledonia ; and throiigh Malaya to'^'enasserim. 
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Cbbbera Orollam, Q-aertn , ; Semsl. in Jowm, Linn. Soe., 
\Boif. XXX. (1894) p. 184. 

Tongatabu ; Fiji and Samoa ; eastward to the Low xircbipelago ; 
westward in the Kew Hebrides and Solomon Islands ; and to 
Tropical Asia. 

OcHROSiA ELLiPTiCA, LcibUl, Sevt. Austro-Caled. xx?. t. 30. 

Fiji and Samoa; westward in IN^ew Caledonia. 

OcHEOSiA PARTiFLQRA, Senslolo ; Kemsh in Journ. Linn, 
Bog., Bot. xxx. (1894) p. 184. 

Fiji; eastward to Tahiti; westward in l^ew Caledonia and 
Solomon Islands ; and to the Mascarene Islands. 

ViFCA ROSEA, Linn,; ISemsl. inJourn, Linn, Bac., Bot. xxx. 
(1894) p. 185. 

Tongatabu, Samoa; Sandwich Islands; westward in IMew 
Caledonia. Tropics generally. 

Taberfj 3 MOFTAFa ORiEFTAiiis, B, Br. ] Ilenid. in Joitm, 
Linn, Soc., Bot. xxx. (1894) p. 185 ; Beineeke, in Engl, Jalir'k 
XXV. (1898) p. 668. c r ' 

Ena; Fiji and Samoa; eastward to the Society Islands: west- 
ward in the Kew Hebrides and New Caledonia ; and to Alalaya. 
This species is nearly related to T, Thurstoni, a rubber-plant 
which, owing to the imperfect material on which the species was 
based, needs redescribing'^'. 


^ Tabbkn/Emontaxa Thurstonj, Horne, ew BaJcer, in Jonrn, Linn. St\\. Bui, 
sx. (1883) p. 368. Species T. ormitali, E. Br., pedicellis crassis brevibus llori- 
busquemajoribus facile distincta; ad L Wall,, aliquateiiii^ aeeedit ; 

recedit praacipue corolla exfcus puberula. 

Arbor circa 30 ped. alta, triinco basin Tersus dianietro 2-podaIi.«. eortiee 
rngoso. ultimi leves, glabri. Fe/m pefciolata, oblonga, sabacinjiiisata, 

apice obtusa, basi acuta, majora 7 poll.longa, 34 poll, lata, subeoriaf*(*a, dabra : 
petioli 1 poll, longi. foliis breviores, 10-20-iloJM' : pedioEi <'rajjsi, 

4 poll, longi, ad anfchesin puberuli, dein friictu inaturescente gla]>rc>ce?itos, 
Ckilycis segmenta extiis pnberula (nec pilosa), seiniorbienlaria. i'ih'*4hr tubus 
1 poll longus, siceitate 1 iin. diam., extus puberulus, intus glubur; lubi 
falcatim oblongi, 9-10 iin. longi. Antherm medium lubi ailixm, Ovurlu.st 
3 lin. altum; stylus nequaquam antheras attingens. /‘'/vu-Zz/x iblliculi uuuuri 
valde recurvi, 1:}-1^ poU. longi, 7 iin, diam. Seminrf ad 15 in niroque 
Iblliculo. 

Hah. Fiji. “ Common throughout Fiji,” Without preuiso hH-ditr. 
Storck. « Vanua Levu, Bua, Holmes, 

This tree yields a little caoutchouc (see Kew Btilietin, 1898, p. pn). 
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Ascleeiadacejs. 

Asclepias CHEAP! s a VIC a, Linn. ; Hemsl. in Journ. Linn. Soc.y 
Lot. XXX. (1894) p. 185. 

Toiigatabu; Fiji and Samoa; eastward to the Marquesas 
Islands; Sandwich Islands; westward in the New Hebrides, 
Tropics generally. 

Hota AHSTEALis, B. Lr.; He^nsl. in Journ. Linn. Soc., Bot. 
XXX. (1894) p. 185. 

Fiji and Samoa ; westward in the New Hebrides and Solomon 
Islands ; and in Australia. 

LoG-AHIACEiE, 

GtEHIOSTOMA ehpestee, Forst. ; Hemsl. in Journ. Linn. Boc.^ 
Bot. XXX. (1894) p. 185 ; BeinecJce^ in Fnrjl. Jalirh. xxv. (1898) 

p. 666. 

Fiji and Samoa ; eastward to Tahiti ; westward in New Cale- 
donia ; and to Malaya. 

FAGrEiEA Beeteeiaha, A. Gray ; Hemsl. in Journ. Linn. 
Bog., Bot. xxx. (1§94) p. 185 ; Beineche, in Fngl. Jalirh. xxv. 
(1898) p. 665. 

Tongatabu, Eua ; Fiji and Samoa ; eastward to the Marquesas 
Islands ; westward in New Caledonia and Solomon Islands. 

BoEAGIHACEiE. 

CoBDiA ASPEEA, Forsf. ; Hemsl. in Jown. Linn. Bog., Bot. xxx. 
(1894) p. 185 ; Beineche, in Engl. Jalirh. xxv. (1898) p. 671. 
Tongatabu ; Fiji and Samoa; westward in Australia. 

CoEBiA SHBCOEHATA, Lam . ; Hemsl. in Journ. Linn. Soe., Bot. 
XXX. (1894) p. 185. 

Fiji and Samoa ; eastward to the Marquesas Islands ; Sandwich 
Islands; westward in the New Hebrides and Solomon Islands; 
and to East Africa. 

Ooi^VOLVHIiACEiE. 

Aeoyeeia TiLiiEPOLiA, Wight, Ic. 1. 1358 (Ipomoea denticulata, 
Beem. non Ohoisy). 

Fiji and Samoa; Sandwich Islands ; westward to Africa. 

Ipomosa aEAHHTEiiOEA, Lam. III. vi. p. 403. 

Fiji and Samoa ; eastward to Tahiti ; Sandwich Islands ; 
west-ward in New Caledonia and Solomon Islands ; and to East 
Africa. 
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Ibomcea NTMPHEJEFOIIA, Blume, Bijir. p. 719. 

Fiji and Samoa Avestward to last Africa. Also lu Tropica 

America, ^ 

Ibomcea BoNA-NOX,im«.; Semsl. in Joimi. Linn. Soc., Bot. 

“SlSu’; Samoa; .a.W.rd to Tahiti; Sand.ich 
Islands ; westward to Tropical Asia, etc. A native of America. 

IPOMCEA Toepethitm, i?. Br . ; H^nsl. in Journ. 

VEX (1894) p. 186 ; Bdneche, in Bkigl. Jahrl. xxv. (1898) p. 0/U. 

Fiji and Samoa; eastward to Tahiti; westivard m i ew 
Caledonia, and to tlie Mascarene Islands. 

Ipom(ea peltata, OTioisy; JSemsL %n Journ. Linn, Soc.^ hot, 

XXX. (1894) p. 186. ^ 1 • . 1 

Ena ; Fiji and Samoa ; eastward to Tahiti ; westward m the 

Solomon Islands ; and to the Mascarene Islands. 

Ipomcea coccinea, Linn.-, Semsl. in Journ. Linn. Soc.. Bof. 

XXX. (1894) p. 186. , , • . j 

Tongatabu,Eua; cultivated in the Sandwich Islands; cultivated 
and quasi-wild in India and Japan. A native of America. 

Ipomcea conoesta, B. Br . ; HemsI. in Journ. Linn. Soc., Sot. 

XXX. (1894) p. 186. . , T 1 1 I • 

Tongatabu ; Fiji and Samoa ; Sandwich Islands ; we.sl ward in 

New (Caledonia, Solomon Islands ; and to Tropical Asia. 

Ipomcea bieoba, Forsh. (1. Pes-Caprm, Bolh)-, iremsL in 
Journ. Linn. Soc., Bot. xxx. (1894) p. 186. 

Tongatabu; Fiji and Samoa; eastward to the Jianpicsas 
Islands; Sandwich Islands; westward in the New Hebrides, 
New Caledonia, and Solomon Islands. Tropics generally. 

Ipomcea benticueata, Ohoisy ; Hemsl. in Journ. Linn. Soc., 
Bot. xxx. (1894) p. 186 ; Beimcke, in Fngi. Jahrl. x.’cv. (1898) 

^ Tongatabu ; Fiji and Samoa ; eastward to the Society Islam Is ; 
Sandwich Islands ; westward in the New Hebrides and Solomon 
Islands ; and to the Mascarene Islands. 

Ipomcea phvleoneuea. Baiter in Journ. Linn. Soe., Bot. .txi. 
(1885) p. 426 (Aniseia hastata, Meissn.). 

A native of Brazil, introduced also into the Neu ilchiidco 

and Madagascar. 
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SOLAKACE^. 

SoLAisruM Uporo, Dun , ; JSemsl, in Jom^n, Linn, 

(1894) p. 186 ; Beineclce, in Engl, Jahrh, xxy. (1898) p. 674. 

Tongatabu ; Fiji and Samoa ; eastward to Tahiti ; westward 
perhaps in I^Tew Caledonia. 


SoLAifFM Forsteri, Beem , ; HemBl, m Journ, Linn, Soc,, Bot, 
XXX. (1894) p. 187. 

Eastward to Tahiti and in Easter Island. 

SoLAKiTM AMICORTTM, Bentli, \ Hemsl, in Journ, Linn, Soo.y 
Bot. XXX. (1894) p. 186. 

Tongatabo. Endemic to the group. 

Physalis muyima, Linn, Sp. Bl. p. 183. 

Samoa ; eastward to the Marquesas Islands ; Sandwich Islands 
westward in New Caledonia. Tropics generally. 

Mr. Crosby belieres it a new arrival in Vavau. 


Physalis pertjyiai^a, Linn, JSp. Bl. (ed. 2) p. 1670. 

Fiji ; eastward to the Marquesas Islands ; Sandwich Islands j, 
westward in New Caledonia. Warm countries generally. 

Capsicum frutesoexs, Linn , ; Hemsl. in Journ, Linn. Soc., Bot, 
XXX. (1894) p. 187 j Beinecke, in Engl, Jahrb. xxy . (1898) p. 674. 

Yery widely cultivated and naturalized ; probably native of 
America. 

Datura Stramoutum, Linn, Sp, Bl, p. 179. 

Fiji; Sandwich Islands. Warm countries generally. 

Quite recently introduced into Yavau, but spreading rapidly* 

Datura arbobea, Linn. Sp. Bl, p. 179. 

Sandwich Islands. Introduced from America. 

It never seeds in Yavau (teste Crosby) and but rarely in the 
Sandwich Islands (Hillebrand, Fl. Hawaii, p. 311). 

SCROPHULARIACEiE. 

Vahbellia CRUSTACEA, Benth, ScropJi. Ind, p. 35. 

Fiji and Samoa ; eastward to Tahiti ; westward in the Solomon 
Islands; and to Africa. Introduced into America* 

AcaHTHACBJjI. : : . 

G-raptophyllum siphokostbna, Jl Mmll, ; Semsl. in Journ,. 
Linn, Soc,, Bot. xxx. (1894) p. 187, and ea? jETm^Z. 1. c. 

p. 214. 

Eua ; Fiji. * 

LIISrH. JOUR3N’. — BOTAHY, VOL. XXXV. E 
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VEBBKlSrACE^. 

Peemita taitensis, Sclauer ; I ^ msl . “ gggx ’ 072. 

XXX. (1894) p. 187 ; Ednecle, in Bngl. Jahrl. xxv. (1898) p. 

Tongatabu; Piji and Samoa ; eastward to the Marquesas 

lids - westward' an the New Hebrides and New Caledoma. 
VITEX TBIEOEIA, Lmn., /"r\^*rs98Tlm. 

XXX. (1894) p- 187 ; BeinecTce, in Engl. Jalit 1 . ^ 0. 1. 

Fiji and Samoa; eastward to the Marquesas Is ancs , aii 
wich Islands ; westward in the New Hebrides, New Caledonia, 
and Solomon Islands ; and to Africa. 

CnBEODEi?ri)EON AMICOEUM, Seem.; Hemsl. m 
8oe., Bot. XXX. (1894) p. 187 ; Beinecke, in Engl. Jalirh. xxv. (1S9 ) 

p. 672. 

Eua; Samoa. 

Cleeodekdeoe ieeeme, aaertn.-, Hemsl. in 
Bot. XXX. (1894) p. 188 ; G.B. Glarke, in Sook.f. 
p. 589 ; Beinecke, in Engl. Jahrl. xxv. (1898) p- 672. _ 

^ Tohgatabu; Fiji and Samoa; westward in New Caledonia and 
Solomon Islands ; and to Tropical Asia. 

Labiam. 

OciMUM Basihcum, ii««. ; Semsl.in Journ. Linn. Soc.,Bot. 
XXX. (1894) p. 188. 

Tongatabu; Eua; Eiji and Samoa. Widely spread by culti- 
vation througbout the warmer parts of the world. 

Salyia pseubo-ooccikea, Jcicq. Coll. ii. p. 302. 

Introduced from America into many parts of the tropics. 

liETJCAS EiiACCiDA, B. Br. ; Kemd. in 'loum. Linn. Soe.^ Bot. 

XXX. (1894) p. 188. 1 ' I 

Eiji and Samoa ; eastward to the Marquesas Islamls ; bandwieh 

Islands ; westward to Tropical Asia. 

Teuceium: iNELATU*\r, Sw. ; Hemsl. in Journ. Linn. Soc.. Bof. 
XXX. (1894) p. 188. 

Tongatabu; Eiji; westward in the New Hebrides and New 
Caledonia. Widely distributed in Tropicaal America; also in 
the Gralapagos Islands. 
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PLAi^TAGIHACE^. 

Peaisttago major, Linn, Bp, FI, p. 112, 

Piji and Samoa ; eastward to TaMti ; Sandwich Islands. Very 
widely spread by man from Europe and Tropical Asia. 

NyCTAGINACEiE. 

Bobrhaavia repefs, Linn, Bp, PI, p. 3, 

Eiji and Samoa ; eastward to the Low Archipelago ; Sandwich 
Islands ; westward in [N'ew Caledonia, Tropics generally. 

PisoHiA GRANDis, R, pT, (P. inermis, PoTBt, ; Hemsl, in, Journ, 
Linn, Boc,, Bot, xxx, (1894) p. 188). 

ISTomuka, Lifuka; Eiji and Samoa ; eastward to the Low 
Archipelago ; Sandwich Islands ; westwwd in ISTorfolk Island ; 
and to the Mascarene Islands. 


AMARANTACEiB. 


Cyathijla prostrata, Blume; JSemsl, in Joimi, Linn, Boe., 
Bot. XXX. (1894) p. 189 ; BeinecTce., in Engl, Jah^b, xxy, (1898) 
p. 630. V • • 

Eiji and Samoa ; eastward to the Marquesas Islands ; westward 
in the New Hebrides and Solomon Islands. Tropics generally. 

Aohyrakthes ASPERA, Linn,*, Hemsl, in Journ, Linn. Boc.<, Bot, 
XXX, (1894) p. 189; Reinecice, in Engl, JaTirb, xxy, (1898) p. 630. 

Tongatabu; Eiji and Samoa; eastw^ard to the Marquesas 
Islands ; Sandwich Islands ; westward in the New Hebrides and 
New Caledonia. Tropics generally. 


P 0 LTG 03 SrACE,E. 

PoLYGOFTOM GLABRiJM, Willd , ; JSemsl, in Journ, Linn, Bog,^ 
Bot. XXX. (1894) p. 189. 

Noinuka; Eiji; eastward to the Marquesas Islands ; Sandwich 
Islands; westward in the New Hebrides and New Caledonia. 
Tropics generally. 

PlPERACEiS. 


Piper methystictjm, Eorst.f,; JHemshin Journ, Linn. Bog,^ 
Bot, XXX. (1894) p. 189 ; ReineGJcG.i in Engl, Jahrl, xxy, (1898) 
p. 609. 

Eiji and Samoa ; eastward to the Marquesas Islands; Sandwich 
Islands; westward in New Gruinea. 
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ri TiO ■ TTcmsl, in Jowrn. hinn, Soc., 

Pipe® Macoimitba-YI, „ j Jahrh xxv. (189B) 

Bot. Axx. (1894) p. 189 ; Seineche, in JEngl. Jahrb. 1 

“gat^bu , Fiji S.»o. ; eastward to tie Societ, Istod., 

LAiiritACE^. 

7? Pro Jr. !>. 402, var. PACIFICA, 

PpYPTOCAETA GLAirCESCEKSjit.^A , 

stm. Flores typo anstraliensi comparando paullo majores. 

Pruetus basi in pedunculo brevissime angustatus. 

Sal. Tonga Islands, Vavau, Croslg, 241. Fiji, Bua, Some, 
1117 1068. New Caledonia, "Wagap, Vieillard, 9,109. 

The Fijian specimens have rather smaller fruit than the others. 
The type occurs in Australia. 

CASSYTHA EiHroEMis,i»B.; Bemd. in Joum . 

XXX a894) p. 190 ; Bdnecke, in Engl. Jalirl. xxv. (1698) p. 68-. 

Piii and Samoa ; eastward to the Low Archipelago ; Sandwich 
Islands; westward in New Caledonia and Solomon Islands. 
Tropics generally. 

Hbenandia peltata, JfmsB.; B&nsl. inJoup- Linn. Boc^ 
Bot. XXX. (1894) p. 190 ; Beinecke, in Engl. Jalirb. xxv. (1898) 

033 

^ Piii and Samoa; eastward to the Marquesas Islands; Sandw’ich 

Islands; westward in the Solomon Islands; and to the Mas- 
carene Islands. 

Heenandia Mcebenhoutiana, GuiU. ; Bemsl in Joitrn. Lmn - 

Soc., Bot. XXX. (1894) p. 190. 

Tongatabu ; Fiji and Samoa; eastward to Tahiti. 


THYMEIiiBACEiE. 

■WiKSTECBMiA eotunmfoijIA, jDecne. llerasl. in Jouni. Lut,i. 
Soc., Bot. XXX. (1894) p. 190. 

Tongatabu. Endemic to the group. 

LOEANXHACEiE. 

Loeanthus INSULAEITM, A. Gray ; Bemsl. m Jount. Ltnn. 
Soc.,Bot. xxx.(1894)p. 191; Beineeke,inEngl.Jahrh. x.w. (l89^> 

p. 628. 

Tongatabu ; Fiji and Samoa. 

Buphoebiace.®. 

EpPHOEBiA CILAMISSONIS, Boiss. in DC. Prodr. xv. n. 14. 

Fyi ; eastward to the Society Islands and Malden Island, 
westward in the Marshall and Loyalty Islands. 


THE ELOBA OE VAVAT7. 


53 

Ehphoebia EAMOSissiMA, Mooh. Arn. (E. Sparrmanni, Bom,; 
Semsl. in, Journ, Linn. Boc., Bot, xxx. (1894) p. 191). 

Eua; Eiji; eastward to tlie extreme islands of tlie Low 
ArcMpelago ; westward in the Marianne Islands; and in 
Australia. 

Eijphoebia Atoto, Forst, ; Semsl, in Journ. Linn. Soc., Bot. 
XXX. (1894) p. 19L 

Fiji and Samoa ; eastward to the Mar qnesas Islands ; Sandwich. 
Jslands ; westwai’d in ISTew Caledonia and Solomon Islands ; and 
to Tropical Asia. 

Etjphoebia pilxjlieeea, Linn . ; LLemsl. in Journ. Linn. Boe., 
Bot. xxx. (1894) p. 191. 

Tongatabn ; Fiji and Samoa ; eastward to the Marquesas 
Islands and Fanning Island ; Sandwich Islands ; westward in 
the ISTew Hebrides, Hew Caledonia, Solomon Islands. Tropics 
generally. 

Phyllanthhs EAMiFLOEiJS,ili’M(?ZZ.-^r^., var. gexuixijs, Muell.- 
Arg. ; Hemsl. in Journ. Linn. Boc., Bot. xxx. (1894) p. 191. 

Tongatabn; Fiji* and Samoa; eastward to the Marquesas 
Islands ; westward in the Hew Hebrides. 

Phyllanthits simplex, Betz., var. viegattts, Muell.-Arg. ; 
Hemsl. in Journ. Linn. Boc., Bot. xxx. (1894) p. 191 ; Beineclce, 
in Engh Jalirl). xxv. (1898) p. 644. 

Eua; Fiji and Samoa; eastward to 4he Marquesas Islands; 
westward in Hew Caledonia ; and to Tropical Asia. 

Phyllanthxjs sp. 

Bischoee.ta jayahica, Blume', Hemsl. in Journ. Linn. Boc. ^ 
xxx. (1894) p. 192. 

Tongatabu, Lifuka ; Fiji and Samoa ; eastward to Tahiti ; 
westward in Hew Caledonia ; and to Tropical Asia. 

Jateopha Cuecas, Linn. Bp. PI. p. 1006; Beineckei in Engl. 
Jalirl. xxv. (1898) p. 674. 

Yery widely naturalized. 

Aleheites molxjcoaxa, Willi. ; Hemsl. in Journ. Linn. Boc., 
Bot. xxx. (1894) p. 193 ; Beineche, in Engl. Jalirl. xxv. (1898) 
p. 647. 

Tongatabu, Eua ; Fiji and Samoa ; eastward to the extreme 
islands of the Low Arcliipelago ; Sandwich Islands ;*wesfward 
in Hew Caledonia; and to Tropical Asia. 
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Cbotok (§ Efceotok) Miceotiglixtm, BurUU ; 0 . Tiglio , Linn., 
prima scrutation© similis, at enim G, VeTTauxH^ M^uelL-Arg., ©t 
©jus varietati StorcMi MuelL-Arg., masiine affine. 

Bami juniores pilis stellatis sparse tecti, deiii glabrescentes. 
Folia oYata, basi rotundata biglandulosa, apice breviter acuminata, 
2|~4 poll, longa, 1^-2 poll, lata, iis O. Tiglii color© et forma et 
magnitudine persimilia, sed v©nis omnino pennatis dissimilia nec 
basi modo G. Tiglii conspicue 3-nervia; petioli poll, longi. 
Flores masculini in racemos ramos terminantes dispositi ; racemi 
l|-2 poll, longi, 15-20 flores gerentes ; bractese subulate© | iin. 
long^, pilis stellatis 1-3 tectae ; pedic©lii 1-2 lin. longi. Oalgx 
extus sparse pilosus ; lobi ovati ad marginem prajcipue apicem 
versus dense pilis simplicibus tecti | lin. longi. Fetala obovata, 
extus glabra intus et ad marginem dense pilis simplicibus tecta, 
apice rotundata, sepalis aequantia. Staminum 10 filamenta glabra. 
Discus pilosus. Ovarium nullum. Flores femmei bine inde imi 
racemorum pedicello calyeeque floribus masculinis similes. 
Ovarium sepalis vix longius dense pilis stellatis tectum ; stig- 
mata basi semel bifurcata, tenuia. Fructus 3 lin. longus. 
Semina castanea albo-variegata, levia. ^ ^ 

Mai, Tonga Islands : Yavau, Grosly^ 150. 

Ma.nihot utilissima, FoM^ FI. Bras. Ic. i. p. 32, t. 24. 

Yerj widely spread from America by cultivation. 

Acaltpha BOEHMEEioinns, Miq^. FL Did. Bat. Sugjgl. p. 459. 
Fiji and Samoa; westward in the ISTew Hebrides and New 
Britain ; and to Malaya. 

Macaeakga Haevetais'a, Muell.-Arg . ; Hemsl. in Journ. Linn. 
Soc., Bot. XXX. (1894) p. 192 ; Feineche. in Fnql. Jahrh. xxv. 
(1898) p. 646. 

Nomuka ; Fiji ; westward in New Caledonia, Solomon Islands, 
and Norfolk Island; and to Tropical Asia. 

^Biciifxrs COMMUNIS, Linn. ; Hemsl. in Journ. Linn. Soe.., Boi. 
XXX. (1894) p. 192. Eecorded in Mr. Crosby’s notes. 

Grown in all parts of the tropics. 

Excgecaeia Ag-aulocha, Linni; Hemsl. in Journ. Linn. Sov.^ 
Bojf. xzx. (1894) p. 192. 

Nomnka; Fiji and Samoa; eastward to Tahiti; westward in 
the New Hebrides, New Caledonia, and Solomon Islands, 
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Homalakthtts pebicellatus, BentJi , ; Eemsl, in Jowrn. Linn. 
SoG., BoU XXX. (1894) p. 192. 

Tongatabu, Ena; Eiji and Samoa ; eastward to Tahiti; westward 
in the ISTew Hebrides and Hew Caledonia. 

IJbticacejb. 

SpoifiA AMBitYWENsis, Becne. in JEouv, Ann. Mas. Far. Hi. 
(1834) p. 498, non Hillehr. 

Eiji and Samoa; westward in the Caroline Islands; and to 
Tropical Asia. 

^Bbottssonetia papebieeba, Vent . ; Memsl. in Journ. Linn. 
SoG.^ Bot. XXX. (1894) p. 193. Identified but not collected by 
Mr. Crosby. 

Eiji and Samoa ; eastward to the Low Archipelago ; Sandwich 
Islands; westward to Tropical Asia. Chiefiy cultivated. 

Eicxrs OBLiQTJii, Forst.f. Fro dr. p. 77. 

Homuha; Eiji; westward in the Hew Hebrides and Hew 
Caledonia. 

Eicxrs PBOLiXA, Forst. f . ; Eemsl. in Jotirn. Linn. Sog., Bot. 
XXX. (1894) p! 193.V 

Eastward to Tahiti ; westward in the Hew Hebrides and Hew 
Caledonia. 

Eicns TiNCTOEiA, Forst. f.j Hemsl. in Journ. Linn. Soc., Bot. 
XXX. (1894) p. 193 ; Feinecke, in Fngl. Jahrh. xxv. (1898) p. 613. 
Tongatabu ; Eiji and Samoa ; eastward to Tahiti. 

Eicxjs2 spp. 

^Aetocabpits inteoeifolia, Linn.f. Snppl, p. 412. Hoted by 
Mr. Crosby, but not in his collection. 

Widely introduced from Asia. 

Flexjeya inteebxjpta, Gaudieh . ; Hemsl. in Journ. Linn. Soc., 
Bot. XXX. (1S94<) p. 193; Feineche, in Fngl. Jahrh. xxr. (1898) 

„p. 62 ' 8 . 

Tongatabu ; Eiji and Samoa ; eastward to the Marquesas Islands; 
Sandwich Islands ; westward in the Hew Hebrides and Solomon 
Islands; and to East Africa. 

PiPTUBXJS ABGEis-TEXJS, Wedd.; ILemsl.m Journ. Linn. Soc., Bot. 
XXX. (1894) p. 193 ; Feineche, in Fngl. Jahrh. xxv. (1898) p. 627. 

Tongatabu; Eiji and Samoa; eastward to the Marquesas 
Islands ; westward in the Hew Hebrides and Hew Caledonia ; 
and to Malaya. 
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CASUAEINACEiE, 

*CAsrAEiNA eqeisetifolia, Forst . ; 

Soe., Bot. Nxs. P- 

Tongatabu; Fiji and Sai 
Islands; Sandwich Islands; 

Solomon Islands ; and to E: 
cultivation. 


Joimi* Jjiw* 


eastward to the Marquesas 
yard in New Caledonia and 
rioa. Spread more widely by 


Fiji and Samoa ; eastward to iamti. 

Phaitjs OEANDiroLius, Zour. FI. GocUnch.y.^^. ^ . 

Eastward to tie Cork Islands; westward m Ivew Caledonia; 

and to Tropical Asia. 

G-eodobitm sp. 

S0ITAMII«EiE. 

CuKCUMAioNaA, Lim.Sp. Pl.p. 2 ; Bemeche, in Fngl Jakrb. 

xsv. (1898) p. 598. 

Tiji and Samoa ; eastward to the Marquesas Islands. \\ ideiv 
cultivated. 

ZiNUiBEB Zebtjmbet, Bosc. eoc Sm, Mvot- Bot, ii. p. t. lU : 
Beinecke, in Engl, Jalirb, xxv. (1898) p. 597. ^ 

I'iji and Samoa ; eastward to the Marquesas Islands; Sandwich 
Islands; westward in the Solomon Islands: and to Iropieal 
Asia. 

CankaikdicAjXw^^.; . inJ ouTiiBha^ Bov.^Boi , xxx. (1801) 


Kji and Samoa; Sandwich Islands; wesiward in .New 1 ale- 
donia and Solomon Islands. Tropics ^eneially. 

Bbomeliace.e. 

^^HAiiTAS SAriTUs, Sclult /. Sy^t, vii. p. 128S. Observed by 
Mr. Crosby. 

Introduced from America into most parts of the tropics. 
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TACCACEiB. 

Taoca pihhatieiba, Forsf.; HemsL in Jonrn* Linn. Soe,, Bot. 
XXX. (1894) p. 195 y Eeineche, in Engl. Jahrl. xxv. (1898) p. 595. 

Fiji and Samoa ; eastward to tke Marquesas Islands ; Sandwich 
Islands ; westward in ISTew Caledonia and Solomon Islands ; and 
to Africa. 

DiOSCOEEACEiE. 

Diosgobba Linn. I Kemsl. in Journ. Linn. Soc., Bot* 

XXX. (1894) p. 195. 

Fiji and Samoa; eastward to the Marquesas Islands ; Sand- 
wich Islands ; westward in the Caroline Islands ; and to Africa. 

Diosgobba alata, Linn. ; Se?nsl. in Journ. Linn. Soe.^ Bot. 
XXX. (1894) p. 195. 

Fiji and Samoa ; eastward to the Marquesas Islands j west- 
ward to Africa. 

LiLIACEiE. 

COBDTLIHE TEBMiHALis, Kunfli : TLemsl. in Journ. Linn. Soc..^ 
Bot. XXX. (1894) p. 195; Belneche.^ in Engl. Jahrl. xxv. (1898) 
p. 594. 

Tongatahu ; Fijf and Samoa; eastward to the Low Archipelago ; 
Sandwdch Islands; westward in hJ'ew Caledonia; and to Tropical 
Asia, but introduced into the tropics generally. 

Diahella hemobosa, Lam. (D. ensifolia, Bed , ; Hemsl. in 
Journ. Linn. Soc,, Bot. xxx. (1894) p. 193). 

jJ^'omuka; Fiji; eastward to Tahiti ; •Sandwich Islands ; west- 
ward in New Caledonia and Solomon Islands ; and to the 
Mascarene Islands. 

CoMMELIHAOEiB. 

CoMMEiiiHA KTiniBi/ORA, Linn.’:, Semsl. in Journ. Linn. Hoc., 
Bot. XXX. (1894) p. 195 ; Beineche, in Engl. Jahrl. xxv. (1898) 
p.'594. 

Fiji and Samoa; Sandwich Islands; westward in Solomon 
Islands. Tropics generally. 

Falmjh. 

Peitgharbia PACIFICA, Seem. ^ JE[. Wendl . ; JEEemsl. in Jowrn. 
Linn. Soc., Bot. xxx. (18d4i) p. 195. 

Elia ; Fiji and Samoa; eastward to the Marquesas Islands. 

*Cocos NUCIEEBA, ; BCemsl. in Journ. Linn. Soc,, Bot. 

xxx. (1894) p, 195. Named in Mr. Crosby's notes. ^ 

Common in the Pacific and distributed throughout the tropics. 



58 ME, I. H. BUEKILL ON 

Pandanaceje. 

Panbanxts odoeatissimits, Linn. /. ; Hemsl. in Journ^ Linn. 
Soc., Lot. XXX. (1894) p. 196. 

Piji and Samoa ; eastward to TaMti ; Sandwich Islands ; west- 
ward in New Caledonia ; and to Tropical Asia. 

AEACEJii. 

AMOEPHOPHALIiUS Sp. 

CoLOCASiA ANTiQUOEUM, Scliott, Mehtem. i. p, 18. 

"Widely spread tbrougli the tropics by cultivation. 

NAIADACEiE. 

^Cymodocea isoetteolia, Ascliers . ; ITemsL in Journ. Linn. 
Soc.j Lot, XXX. (1894) p. 196; Ln^ler, in Lngl. hot. Jalirh. vii. 

. (1886) p. 446. Not in Mr. Crosby’s collection. 

Tongatabu ; Fiji ; westward to East Africa. 

^Haloditle ATJSTRAnis, Mig. ; Semsl. in Journ. Linn. .Soc,^ 
Lot. XXX. (1894) p. 196 ; H. uninervis, Boiss., EngUr, in EngL. 
hot. Jahrh. vii. (1886) p. 446. Not in Mr. Crosby’s collection. 

Tongatabu ; Fiji ; Sandwich Islands ; w^estvs^rd in the Mari- 
anne Islands, New Caledonia, and New Ireland; and to East 
Africa and the Levant. 

CyPEEACEiE. 

Maeiscus pi/ABELmeoemis, jET. B. K. Nov. Gen. et Sp. i. 
p.215. 

Westward in New Caledonia and Solomon Islands ; Malaya. 
Tropics of the New World. 

Maeisctjs siebeeianus, Nees in Linncea^ ix. (1884) p. 286. 
Samoa; eastward to the Cook Islands; westward in New 
Caledonia ; and to Africa. Warm countries of the Old World 
generally. 

Maeisctjs albescens, Gaudicli.; C. B. Clarice., in Ilemsh in 
Journ. Linn. Soc., Bot. xxx. (1894) p. 196. 

Tongatabu, Eua ; Fiji and Samoa ; eastward to the Cook 
Islands ; Sandwich Islands ; westward in the New Hebrides and 
Solomon Islands ; and to Africa. 

Maeiscus CYPEEiNxrs,'F^3fA^;, O. B, Clarke^ in lletmL in Journ. 
Linn. Soc., Bot. xxx. (1894) p. 196. 

Fiji^ and Samoa ; eastward to the Cook Islands ; Sandwich 
Islands; w'estward in New Caledonia; and to IVopieal Asia. 
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CrPEBiJS EOTOTDiJS, Linn, Bp, LL 45. 

Samoa; eastward to the Cook Islands; Sandwich Islands; 
westward in JNTew Caledonia, Tropics generally. 

Kyllikoia monocephala, BoUh . ; C- B. Clarke, in HemsL in 
Journ, Linn* Bog*, Bot. xxx. (1894) p. 197. 

Tongatabu ; Fiji and Samoa ; eastward to Tahiti ; Sandwich 
Islands ; westward in the ISTew Hebrides, New Caledonia, and 
Solomon Islands; and to Africa. Warmer countries of the 
Old World generally. 

Eleoghaeis PLiOTAOiJTEA, B, Bt. Brodr. p. 224. 

Fiji and Samoa ; westward in New Caledonia ; and to Africa. 

Fimbeistylis motostachya, Hassk. BL Jav. Bar* p. 61. 

Fiji ; westward in New Caledonia. Tropics generally. 

Fjmbeistylis niPHYLLA, Vahl', C* B* Clarke, in JELemsl. in 
Journ* Linn* Boc*, Bot* xxx. (1894) p. 197. 

Tongatabu ; Fiji and Samoa ; westward to the Marquesas 
Islands ; Sandwich Islands ; westward in the New Hebrides, 
New Caledonia, and Solomon Islands. Tropics generally. 

Lepteonia MUCEOis'ATA, Bick. ; Bruce in Journ* Bot. xxx. 
(1892) p. 86. 

Fiji ; westward to the Mascarene Islands. 

Eyhchospoea aueea, Vahl, Enum.Bl* p. 229. 

Fiji and Samoa ; eastward to Tahiti ; westward in the New 
Hebrides and New Caledonia. Tropics generally. 

SCLEEIA MAEGAEITIPEEA, Willd* Bp* Bl. iv. p. 312. 

Fiji and Samoa; westward in the New Hebrides, New Caledonia, 
and Solomon Islands ; and in Australia, 

SciiEEiA LITHOSPEEMA, Bw * ; C. B* Clarke, in Semsl* in Journ. 
Linn* Bog., Bot. xxx. (1894) p. 197. 

Fiji and Samoa ; westwwd in the Solomon Islands; and to 
East Africa. Also in Tropical America. 

ScLEEiA DEPATiPEEATA, Boeckl*', C* B* Clarke, in Ilemsl* in 
Journ* Linn* Bog*, Bot* xxx. p. 197. 

Fiji and Samoa ; westward in New Caledonia. 
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GrBAMINBiE. 

Paspalttm sceobiculatum, Linn. ; Semsl. inJotmi. Linn. Soe., 
Lot. XXX. (1894) p. 197 ; BemeeJce, in JEngl. Lot xxv. (1898) 
p. 582. 

Piji and Samoa ; eastward to the extreme islands of the Low- 
Archipelago ; Sandwich Islands ; westward in the N'ew Hebrides 
and Hew Caledonia ; and to Africa. 

Panicfm pilipes, LTees ; JBLemsl. in Journ. Linn. Soc.^ Bot. 
Tsx. (1894) p. 197. 

Piji ; westward in the Louisiade Islands ; and to the Mascarene 
Islands. 

Panicfm SANQ-FniTAi/B, Linn.] Hemsl. in Joiwn. Linn. She.^ 
Bot. XXX. (1894) p. 197 ; Bemeche^ in Bngl. JaJirh. xxf. (1898) 
p. 583. 

Piji and Samoa ; eastward to the extreme islands of the Low 
Archipelago ; Sandwich Islands ; westward in the Hew HebrideSj 
Hew Caledonia, and Solomon Islands. Tropics generally. 

Paniofm ambioffm, Trin . ; Semsl. in Journ. Linn. Boe.^ Bot. 
XXX. (1894) p. 197. 

Piji and Samoa ; eastward to the extreme islands of the Low 
Archipelago; Sandwich Islands; westward in the Hew Hebrides, 
Hew Caledonia, and Solomon Islands; and to the Mascarene 
Islands. 

Oplismenfs composipus, Boem. ^ Bclmlt . ; Semsl. in Journ. 
Linn. Boc.^ Bot. xxx. (1894), p. 198 ; Beineeke, in JEngl. Jukrb. 
xxv. (1898) p. 583. 

Piji and Samoa ; eastward to the Low Archipelago ; Sandwich 
Islands ; westward in the Caroline Islands and Hew Caledonia. 
Tropics generally. 

Setabia olaxtca, Beam. Agrost. p, 51. 

Sandwich Islands; westward in the Marianne Islands and 
Hew Caledonia. Tropics generally. 

A new^ arrival in Yavau {Croshg). 

Cenchbfs CALYCFIATUS, Gav.] Semsl in Journ. Linn. B&e., 
Bot. xxx. (1894) p. 198 ; BemeeJce, in JEngl Jalirk xxv. ( 1898 ) 


Tongatabu ; Piji and Samoa ; eastward to the Low Archipelago 
Sandvdch Islands ; -w^estward in the Hew Hebrides and Hev 
Caledonia.*' 
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Thharea sarmentosa, Pers . ; Memsh in Journ, Linn, 

JBot, XXX. (1894) p. 198. 

Fiji ; eastward to tlie Low Archipelago ; westward in the New 
Hebrides, New Caledonia, and Caroline Islands ; and to the 
Mascarene Islands. 

Coix Lachrtma-Jobi, Linn , ; Heinsl, in Journ, Linn, Soe„ Lot, 
XXX. (1894) p. 198 ; Beineche^ in Bngl, Jahrl. xxv. (1898) p. 582. 

Tongatabu ; Fiji and Samoa ; eastward to the Society Islands, 
Low Archipelago, and Sandwich Islands; westward in New 
Caledonia and Solomon Islands. Very widely cultivated in the 
tropics. 

Imperata exaltata, Brongn, in JDuperr, Voy, Ooq,, JBoi, p. 101. 

Fiji; westward in the New Hebrides: and to Tropical x4sia. 
Tropics o£ the New World. 

Ahdropogok ihtermebitjm, B. JBr. Prodr, i. p. 202. 

Westward in the New Hebrides; and to Africa. 

Heteropoooh ooisTTORTus, Beauv, esc Boem, ^ BoJmlt, Syst, ii. 
p. 836. 

Fiji ; eastward %0 Tahiti ; Sandwich Islands ; westward in New 
Caledonia. Warm countries generally. 

Chetsopog-oh acicijlatxjs, Trin, (Andropogon aciculatus, 
Betis , ; Hemsl, in Joimi, Linn, Soc.^ Bot, xxx. (1894) p. 198). 

Fiji and Samoa ; eastward to the Low Archipelago ; Sandwich 
Islands ; westward in New Caledonia, and Marianne Islands ; 
and to the Mascarene Islands. 

CxHonoisr Baottlon, PerB, Syn, i. p. 85 ; Beineche^ in Engl, 
xxv. (1898) p. 584. 

Samoa ; eastward to Tahiti; Sandwich Islands; westward in 
New Caledonia. Tropics generally. 

EiiETJsiisrE IHDIOA, Gaertn , ; JEemsl, in Jowrn, Linn, Boo,^ Bot, 
xxx. (1894) p. 198 ; BeineeJce, in Engl, Jahrh, xxv. (1898) p. 584. 

Fiji and Samoa ; eastward to the Low Archipelago ; Sandwich 
Islands; westward in the New Hebrides, New Caledonia, and 
Solomon Islands. Tropics generally. 

Centotheoa lappaoea, Eesv,\ Memsl, in Journ, Linn. Boe„^Bof, 
xxx. (1894) p. 198 ; Beineche,, in Engl, JaJirl, xxv. (1898) p. 584, 

Fiji and Samoa ; eastward to the Marquesas Islands ; westward 
in the New Hebrides, New Caledonia, and Solomon Isljinds ; 
and to Africa. 
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Po-DOCAEPITS ELATA, i2. Br . ; Semsl in Journ. Linn. 800 ., Bot. 

XXX. (1894) p. 199. T T n/r 1 

Fiji; westward in Australia and Malaya. 

CtcadacEjE. 

Ctoas oiECiEAMS, Linn.; Semi, in Journ. Linn. 800 ., Bot. 

""""pHUEd SaviJ! Island ; westward in tlie New Hebrides, New 
Caledonia, and Solomon Islands; and to Bast Africa. 


^Selaginella sp. 
collected. 


Selagikeleace.®. 

Mentioned in Mr. Crosby’s notes, but not 
LTCOPOniACEiE. 


Ltcopodium CEEKxnJM, Linn.; Semsl. ir^/onrn. Lmn Soc 
Bot. XXX. (1894) p. 202; Christ, in Bnffl Jahrh. xsiii. (189/) 


^ TOi and Samoa; eastward to tbe Marquesas Island^; Sandwich 

Islands; westward in the New Hebrides, New Caledonia, and 
Solomon Islands. "Warmer countries generally. 

PsiLOTTTM COMPLAFATTO, (Sw. 8 yn. Fil. pp. 188, 414, tab. 4. fig. 5. 
Fiii and Samoa ; eastward to the Society Islands; Sandwich* 
Islands; westward in the Solomon Islands; and in moat parts 


of the tropics. 


Fieices. 


GtEEICHEKIA dichotoma, Soolc , ; Hemsl. in Journ, Linn. Soc.., 
Bot. XX.X. (1894) p. 199 ; Christ, in Fngl. .lalirl. xxiii. (1897) 


p. 364. 

Piji and Samoa; eastward to the Marquesas Islands ; Sandwich 
Islands ; westward to the New Hebrides, New Caledonia, and 
Solomon Islands. Tropics generally. 


DayaIiEIA soIiIDA, 8 w .; Hemsl. in Journ. Linn. Soe., Bot. xxx. 
(1894) p- 199 ; Christ, in Engl. Jahrl. xxiii. (1897) p. 839. 

Piji and Samoa ; eastward to the Low Archipelago ; westward 
in the New Hebrides, New Caledonia, and Solomon Islands; 

and to the Mascarene Islands. 

Dataxlia Speltoc.®, 8 yn. Fil. 100; Christ, in Engl. 


/afo'K xxiij. (1897) p. 341. 

Fiji and Samoa ; eastward to Tahiti ; Sandwich Islands ; west- 
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ward in the New Hebrides, New Caledonia, and Solomon Islands* 
Tropics generally, 

Htpolepis tenuifolta, Bernli . ; Remsl, in Journ. Linn. Soe.^ 
Bot. XXX. (1894) p. 200 ; Christ., in Engl. JaJirh. xxiii. (1897) 
p. 348. 

Fiji and Samoa ; eastward to Tahiti ; Sandwich Islands ; west- 
ward in New Caledonia and Solomon Islands ; and to the 
Mascarene Islands. 

Adiahttjm HISFIDXTLTJM, ; BCemsl, in Journ. Linn. Soc., 
Bot. XXX. (1894) p. 200. 

Fiji; eastward to TaMti ; westward in the New Hebrides and 
New Caledonia ; and to East Africa. Also in Jamaica. 

Ltnosata eksifolia, Sw. Sgn. pp. 118, 317 ; Christ, in 
Engl. Jahrh. xxiii. (1897) p. 342. 

Fiji and Samoa ; westward in the New Hebrides, New Caledonia, 
and Solomon Islands ; and to tbe Mascarene Islands. 

Pteris quadri aij bita, Betz . ; ILemsl. in Journ. Linn. iSoc., Bot. 
XXX. (1894) p. Christ, in Engl. Jahrh. xxiii. (1897) p. 344. 

Fiji and Samoa ; eastward to Tahiti ; Sandwicli Islands ; west- 
ward in tbe New Hebrides, New Caledonia, and Solomon Islands. 
Tropics generally. 

Pteris tripartita, Bm. Sgn. Eil. pp. 100, 293, 

Fiji and Samoa; eastward to Tahiti"^ westward in the New 
Hebrides, New Caledonia, and Solomon Islands ; and to Africa. 

Pteris LOTOiFOLiA, ; Remsl. in Journ. Linn. Boc., Bot. 
XXX. (1894) p. 200. 

Eua; Fiji; westw^ard in the New Hebrides, New Caledonia, 
and Solomon Islands. Tropics generally. 

Pteris eistsiformis, /. ; Remsl. in Journ. Linn. Boc., 

Bot. XXX. (lSB4i) p. 200. 

Fiji and Samoa ; westward in the N ew Hebrides, New Caledonia, 
and Solomon Islands ; and to the Mascarene Islands. 

AsPLEmtTM Ninns, Bp. Bl. p. 1537 ; Christ, in Engl. 
Jahrh. xxiii, (1897) p. 345, 

Fiji and Samoa ; eastward to the Low Archipelago ; Sandwich 
Islands; westward in the New Hebrides and New Qaleddnia; 
and to the Mascarene Islands. 
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Asplbnittm palcatitm, Zam. ; ZCemsL in Journ. Ltnn. Soe,, 
JBot. XXX. (1894) p. 200; Christ, in Engl. Jahrl). xxiii. (1897) 

P* 

ToBgatabu ; Piji and Samoa ; eastward to Tahiti and Christmas 
Island ; westward in New Caledonia, Solomon Islands, Norfolk 
Island, and the Louisiade Islands ; and to Central Africa, 

Nepheodixjm nissECTTTM, Eesv, ; Hemsl. in Journ^ Linn. Soe., 
Lot XXX. (1894) p. 200. 

Fiji and Samoa; eastward to Tahiti; westward in the New 
Hebrides and New Caledonia ; and to the Mascarene Islands. 

Nepheodium otititm, B. JBr. Erodr, p. 148. 

Fiji and Samoa ; eastward to Tahiti ; Sandwich Islands. 
Warm countries generally, 

NEPHEonira IHVISXJM, Garruth. ; Hemsl. in Journ. Linn. Soe., 
Bot. XXX. (1894) p. 201. 

Tongatabu ; Fiji and Samoa ; eastward to Tahiti and the Cook 
Islands; westward in the New Hebrides and New Caledonia; 
and in Malaya. 

Nepheopitim MOLXE, ; Hemsl. in Journ. Linn. Soe., Bot. 

XXX. (1894) p. 201. 

Fiji and Samoa ; eastward to the Low Archipelago ; Sandwich , 
Islands; westward in the New Hebrides and New Caledonia. 
Tropics generally. ^ 

Nepheojdium EATiEOLiiJM, Baker; Hemsl. in Journ. Linn. 
Bog., Bot. xxx. (1894) p. 201. 

Ena; Fiji and Samoa; eastward to Tahiti ; westward in the New 
Hebrides, New Caledonia, and Solomon Islands ; and to Makja. 

Nepheoeepis acitta, Brest ; Hemsl. in Journ. Linn. Bog., Bot. 
xxx. (1894) p. 201; Christ, in Engl. Jahrl. xxiii. (1897) p. 355. 

Tongatabu; Fiji and Samoa; eastward to the Austral Islands; 
westward in the New Hebrides, Solomon Islands, and Caroline 
Island, Tropics generally. 

It is the commonest fern in the island; the type and the 
variety rufescens both, occur. 

PoLypoDiTJM ABWASOEHS, Bw. ; Hemsl. in Journ. Linn. Boa., 
xxx. (1894) p. 201. 

Fri and Samoa; eastward to Tahiti and Christmas Island; 
westward in the New Hebrides, New^ Caledonia ; and to Africa. 
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Poltfodium: Phtmatobes, Linn, j JSemsL in Journ, Linn. Soc., 
Lot, XXX, (1894) p.'20L 

Tongatabu ; Piji and Samoa; eastward to the Marquesas 
Islands; westward in the ISTew Hebrides, ISTew Caledonia, and 
Solomon Islands ; and to Africa. 

Agrosticeum AJJBETiii, Linn, ; Llemsl. in Journ, Linn, Soc.^ 
XXX. (1894) p. 201. 

Tongatabu ; Piji and Samoa ; eastward to Tahiti ; westward in 
the Hew Hebrides, Hew Caledonia, and Solomon Islands. Tropics 
generallj., , , 

Ageostichhm SOAKBEHS, JLook. Journ, Lot, iy. 

(1842) 149.,, ' 

Piji and Samoa ; westward in Hew Caledonia; and to Tropical 
.Asia.' 

ScHizjSA BioiTATA, Bw, Byu, Ml, pp. 150, 380. 

Piji ; westward to the Mascarene Islands. 

ScHiziEA Bii HoPoMA, Bio,-, Memsl, in Journ* Linn. Boc,., Bot. 
XXX. (1894) p. 201; Ghrist^ in Engl, Jahrh. xxiii. (1897) p. 364. 

Piji and Samoa ; eastward to the Low Archipelago ; Sandwich 
Islands ; westward in the Hew Hebrides, Hew Caledonia, and 
Solomon Islands. Tropics generally. 

Omioglossum fehbijlxtm, Linn,\ IIe%sl, in Journ* Linn. Soc., 
Bot. XXX. (1894) p. 202; Christy in Engl, xxiii. (1897) 

p. 365. 

Tongatabu ; Piji and Samoa; eastward to the Soeietj Islands ; 
•westward in the Hew Hebrides and Hew Caledonia; and to 
East Africa. 
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On llie British Species of Sea-Thrifts and Sea-Lavenders. 

By G-. Claeidge Dbtjcb, M.A., P.L.S. 

[Read 6tli December, 1900.] 

The Sea-Thriffc is one of our most widely distributed maritime 
plants, occurring as it does along the entire coast-line of the 
British Isles. It grows on mud-flats and on sandy and shingly 
places fronting the sea, extends up the sides of tidal ri?ers, and 
is eren more at home on the bare rocky cliffs and islets of the 
western coast 5 again we meet with it on rocky cliffs, and on the 
hare stony shoulders and summits of our highest mountains. 
There is evidence to show that it is found on sea-cliff’s up to 
700 feet, but few details are forthcoming as to its occurrence 
from this altitude to that of 1800 feet, although it is not un- 
likely that in the West of Scotland it may be pretty generally 
distributed through this altitudinal zone. In Durham it grows 
on Widdy-bank in Teesdale, but, so far as my experience goes, 
it is a rare plant between 1500 and 2000 -feet. Tt is rather 
common on the cliffs of Snowdon between 2200 and 2700 feet, 
as it is on some of the Scottish mountains between 2900 and 
4000 feet. On the Oreat Orme’s Head it occurs at 600 feet, on 
Scawfell between 300 and 900 feet, and is common on the Irish 
mountains, between 2400 and 3400 feet. It grows at Killarney, 
where the land surface is only 90 feet above sea-level ; biifc in 
Ireland it is not recorded from situations more than 10 miles 
from the coast. In Somersetshire it has been seen in stony 
flelds 300 feet above sea-level and as far inland as 30 miles. 

This wide altitudinal, combined as it is with an extensive 
geographical, range, and with a power of adaptability such as is 
evidenced by the extreme differences of localities, already indi- 
cated, would lead us to expect considerable variation in the 
species. That it possesses at any rate superficial diflerences, 
is shown by the fact that at one time or another attempts have 
been made by British botanists to establish varieties ; but whetlier 
from the diagnoses being faulty, or from the inconstant cha- 
racters on which these varieties have been based, or from want 
of attention being given to the subject, only one variety now 
figures in our British list, namely the Tiii\ planifoVm oi 8yuie. 
In the first edition of the * Manual of British Botany/ p. 245 
(1843), Babington established a variety of Statice Armeria as 


BRITISH SEA-THRITTS AKD SEA-LATEITDERS* 


67 


var. al^ina^ bat this, as liis Herbarium shows, is based on a speci- 
men gathered by him on Twll Bhu, Carnaryonshire, in. 1832, which 
differs in “being only more constantly hairy”; but in the second 
edition of the Manual (1847), p. 261, he describes it as haying 
‘^broader leaves” and “with petals | as long as the villose-striate 
tube of the calyx,” and there is a specimen in his herbarium 
from Snowdon gathered in 1847. Neither of these has anything 
to do with Armeria alpina, Willd. (which is a plant of the moun- 
tains of Central Europe), and they are scarcely separable from the 
coast form of A. puhescens^ Link. In the third edition, p. 262 
(1851), he describes var. puhescens (Link), and refers to the 
“ Engl. Lot. plate no. 226 ” of the first edition as representing 
it, and says “ the calyx-tube is hairy on the ribs only.” In the 
seventh edition of 1874 three varieties are given:-— var. ^.inaritima 
(Willd.) (which he says is synonymous with A, mantima, Boiss., 
and A, pubeseens^ Link); var. planifolia (the variety established 
by Syme in the third edition of English Botany, voL vii. p. 158, 
under A. vulgaris^ Benth., and figured on plate 1153) : and var. c. 
duHuscula^ Bab., described as having very slender l-veined sub- 
triquetrous leaves. 

In 1848 the genus Armeria W’'as monographed by Boissier for 
Be Candolle’s ‘ Prodromus ’ (vol. xii. pp. 674-689); and the 
author divides the genus into two sections — 1. Macrocentron, and 
2. Plagiobasis; the latter contained the British species. Boissier 
has again divided Plagiobasis into two groups : i. Holotrichae, 
characterized Tubus calyeiuus totus et ad costas et ad costarum 
intervalla pilosus”; and ii. the Pleurotrichse, with “Tubus calycis 
ad costas tantum pilosus, intervallis costarum glabris.” 

In section 1 he puts A. maritzrza, Willd., Enum. Hort. Berol. 
i. p. 333, which he says occurs in “Suecia et Norvegia, Anglia, 
Hibernia, Germania boreali et Gallia occidentali.” To this 
group he also puts A, puhigera : “ Ab A. maritima sat differre 
videtur eaule basi sufirutescente foliis l~li pollic. rigidis tri- 
quetris regulariter in rosulam more AcantholimoniB congestis, 

/3 scotica, pubescentia foliorum rariori,mvolucro glabro. In Insula 
Stafia Scotiae ubi Seapink dicitur legit cl. A.BC.” 

In Pleurotrichse Boissier puts A, pubescens^ Link, in ‘Bepert. 
Nat. Cur. Berol. i. p. 180 ’ . . - “ In arenosis praesertim maritimis 
Suecise in Hallandise, Germanise septent., Anglise et Scotiae (hie 
quoque in montibus ex hei’b. gen. Berol.), Gailiae Islandise 
It is the Statiee elongaf a YSLV. pubescens of Koc\ Syn. p. 595 
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(1837), and the S. Armeria, Engl. Bot. t. 226 pra-ter pubeiii 
non indicatam bene respondet ”). This differs, be says, from 
A* ondrithyid ^‘ab ea tantmn bracteis paulo acntioribus, scapis 
longioribus et prsesertim calyce ad costarum intervalla non piioso 
vix recedit. Si observationes ulteriores bimc cbaractereio, non 
constanteni esse probarent tunc buic specie! potius quani nulli 
alias A, pulescens conjungenda esset.” *We shall gather from 
the description that Boissier was somewhat doubtful as to tbe 
specific distinction of A, maritima and A, puhescens. We must, 
however, bear in mind that this rather artificial character of the 
pubescence being limited to the ribs or being spread over the 
whole of the calyx-tube determines tbe limitations of the two 
groups, the Holotrichse and the Pleurotrichae, and that the 
European members of the genus which I have examined fall 
very clearly into one or other of the groups ; and, so far as I am 
aware, no one has suggested that A^ sibirica, A* filieatiUs^ or 
A.juncea, which belong to the Holotrichse, are mere homologiies 
of any species included in the Pleurotrichse, however closely 
allied A. pubeseens and A. maritima may be. 

In ‘The Student’s Elora,’ Sir J. D. HooTker has called our 
British plant A, vzil^ariSy Willd.^ and under it has placed as 
synonyms A, maritimfc, Willd., A, pubeseens, Link, A» puhigera 
var. 5C02f'/ca, Boissier,^. duriuscula, Bab,, and Btatice Armeria, L.; 
but this latter synonym does not belong to the British plants, and, 
as the specimen in the Einnean Heiharium shows, is the Armeria 
elongata^ Hofim. Hooker’s description includes no reference to 
the spaces between the ribs being naked or hairy, and with the 
exception of the ?ar. planifolia all varieties are ignored. In the 
third edition of ‘English Botany’ (voL vii. p. 168) Syme says 
that the character derived from the calyx-tube being glabrous or 
hairy betw^een the ribs is “inconstant and is utterly worthless as 
a means of separating the various forms, as has unfortunately 
been done by M. Boissier in . . . the ‘ Prodroraus.’ ” This very 
positive statement led me to examine our British forms as well 
as the European species; and it is with the desire to call the atten- 
tion of botanists to the subject that I have prepared this paj)er. 
It may be well to mention that Willkomm & Lange in their ‘ Pro- 
dromus Elora Hispanica,’ following Grenier <fc Godron in tlseir 
‘ Elore de France,’ have united under one species A, maritima 
and A.^pubescens ; and Hartman, in his ‘ilandbok i Skandiiia- 
viens Flora,’ has gone still further by putting yL maritima and 
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A. sihirim as sub-species under A, elongata; so that these 
authors appear to agree with Sir J. D. Hooker and Synie in their 
opinion of the insignificance of the value of the character which 
Boissier thought sufficiently definite to separate the genus into 
sections. Nyman, in his ^ Conspectus Florae Europseae,’ pp. 61^- 
616, however, follows M. Boissier’s arrangement, with the result 
that the two species, which by many authors are considered to 
be synonymous, are separated by five intervening species, 
A, jpuheseem being numbered 35 and A, maritima 41. 

So fiir as my limited observations of the European plants go, 
I have been surprised to find hovv readily this trifiing character 
proved sufficient to separate the two groups, and, with the ex- 
ception of the British plants, the division does not appear to be 
unnatural. 

In the examination of a large number of British specimens, I 
also found this character more definite and stable thau I ex- 
pected, and thei*e was but little difficulty in referring the fruits 
of mature specimens to one or other of the varieties. In order 
to do this correctly care must be taken, especially wdth immature 
specimens from fhe herbarium, as sometimes, from the hairs on 
the ribs being pressed down, the appearance is given of the hairs 
being situated also upon the intercostal spaces. In such ex- 
amples it is a good plan to cut the fruit transversely and look 
down the intercostal spaces, when one can more readily deter- 
mine to wffiich variety it belongs, and it is best to use a one-inch 
objective. Therefore my experience does not sujiport Boswell 
Syme’s statement as to the instability of the character. Q^he 
fruits vary considerably in hairiness, and it is 'well to bear in 
mind that the hairs are not soft and thin, but that they are stiff 
and relatively stout ; also, that while a fruit may be thickly or 
thinly clothed with hairs, it does not follow that the plant which 
has the fruits- thickly covered with hairs on the nerves have them 
also on the intercostal spaces, nor does the fruit when the ribs 
are thinly covered with hairs have necessarily the interspaces 
bare. These bare spaces between the ribs are sometimes wide 
enough to allow of the character being observed by the naked 
eye. Distinct as the character appears to be, I am at present 
unable to correlate it with any other distinctive character; nor 
can I suggest that it is due to climatal, altitndinal, or geo- 
graphical cause, since both forms are found on the cold shoulders 
and summits of mountains, and on the face of sunny clifis, both 
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are found not only on estuarine mud-flats at the coast-level, but 
also on mountain tops, the plant with bare intercostal spaces 
occurring on Ben Lawers, Snowdon, Little Colrannoch, and 
Carran Tual, while others from Ben Heasgarnich in Glen Lyon 
belong to the form with hairy intercostal spaces. 

The geographical distribution of the two plants, so far as the 
British Isles are concerned, is also very similar. But although 
the character alluded to is trifling it is, as I have said, constant, 
and hitherto I have been unable to find two fruits from the same 
plant that differ in this particular: not only so, but all the 
individual specimens (numbering a hundred) which I examined 
on the Snowdonian clifiTs belonged to the variety with the inter- 
costal spaces bare ; while specimens gathered by Bill eni us 174 
years previously, and others in the British Museum Herbarium 
obtained nearly half a century ago from Snowdon Peak, and 
those collected by Babington from Grib Goch in 1847 and from 
Twll Bhu in 1882, belong to the same form. Prom this fact we 
may presume that the character has some degree of constaocy 
and can be perpetuated by seed, although at present we lack 
direct evidence on this latter point. It is no't^ improbable that 
the numerous plants of the Thrift on the Snowdonian cliffs may 
have originated from a comparatively small number of wind- 
blown seeds from the neighbouring coast. Various theories 
have at one time or another been suggested to account for the 
occurrence of the Maritime Thrift in alpine places. I am not 
one of those who believe that it is caused by any advancing or 
receding thermal changes, but think that its presence on tlie 
mountains can be accounted for by the wind carrying the seeds 
from the coast to a place which, being bare of other vegetation, 
is suitable for the Thrift; and its comparative rarity on the lower 
levels is probably due to the fact that in these situations there 
is a much greater amount of competing vegetation against which 
the Thrift cannot successfully colonise. Mountains offer the 
not less important factor of a moisture-laden air, which is not so 
uniformly present in the lower areas away from the coast. An 
examination of the structure of the fruit with its enveloping 
calyx will show how highly specialized it has become, and chiefly 
perhaps in those structural characters which enable it to be 
more readily carried by the wind to a suitable place of growth. 

I hgpe to have the assistance of Mr. Poulton, Jun., of Oxford, 
in making Some experiments on the comparative culture of the 
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two varieties in various soils, and also in growing them from 
seed, so as to ascertain more positively than I can at present the 
permanence of the character here described^ and whether it can 
be transmitted to the offspring unchanged. 

Brief allusion may be made to the variety flanifolia of Syme, 
which unfortunately is only based on a cultivated specimen from 
Mr. H. C. Watson’s garden, said to have been brought from the 
Scottish Highlands, and thus lacks the importance it might have 
had if it had been compared with the plant growing in its 
natural home. I have observed that plants of both A, maritima 
and when cultivated, have a tendency to produce 

broader leaves which are also flatter, and consequently the veins 
are more readily seen. Moreover, if the basal portion of the 
early leaf, even of the coast or mountain plant, be examined, one 
is able to see the fibro-vascular strands varying from flve to 
seven in number. These usually either run out, coalesce, or 
disappear at a greater or lesser distance from the base. If a 
section of the leaf with apparently one nerve only be made, one 
is able to observe seven fibro-vascular strands ; but the type 
specimen of Mr. ‘Batson’s cultivated in the Cambridge Botanic 
G-arden, which is preserved in Babington’s Herbarium, shows 
that some of the leaves are three-nerved. Personally, I do not 
attach great importance to the character derived from leaf- 
nervation ; but it may be found that the mountain plants which 
Prof. Babington named ^lanifolia^ from specimens collected by 
me on liittle Culranuoch and Ben Lawers, in which the leaves 
are certainly broader than is usual, possess other marks of dis- 
tinction, but 1 at present know of none. I have a plant from 
the Horfolk mud-flats with even broader leaves, in which three 
nerves are more distinctly seen than in the Breadalbane speci- 
mens, and a similar plant from Wensleydale is contained in 
Bahington’s Herbariuin, and these are worthy further study. 

In the ‘ Conspectus Plorse Buropmm,’ Nyman, following the 
arrangement adopted by Boissier iu the ' Prodromus,’ puts the 
variety flanifolia of Syme under Armeria pulescens, Link, in 
the Pleurotrichse ; but I possess specimens agreeing with the leaf- 
characters of which have the fruit of the Holotrichse 

and therefore belong to A^ oncdritima : that is, if we give specific 
distinction to and each has a broad-leaved 

fosm ]plcinif olid* ^ 

Nyman places ^Mngton'^ A- duriuscula A. ^juhescens, 
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but A. ■maritima has an equally narrow-leaved forin ; while Bab- 
Lton’s X pubigera from Southern England (winch is said not to 
be identical with Boissier’s plant similarly named) is put undei 
A. maritima. Boissier’s A. puUgera, it will be remembeied, has 
a variety .cotica from the Isle of Stafia ; but I cannot see tha 
either Boissier’s or Babington’s puUgera is specifically distinct 
from A. maritima. The British plants named puhgera differ 
chiefly in the shorter leaves, which form therefore more compact 


i few words may be given to the nomenclature of tlie Thrifts 
mid the Sea-Lavenders, To those who follow the law of priority 
for genera as well as spbcies, the present arrangement adopted in 
onr text-books must be unsatisfactory, and especially so to 
those who choose the date 1758 as the starting-pomt for the 
citation of both genera and species. Toumefort in his ^Instihi- 
tiones’ properly defined these two genera, which are well ditieren- 
tiated not only by their habit, but by their morphological 
characters, giving the name matiee to the Thrifts and Limonnm 

to the Sea-Lavenders ; but, unfortunately, l^ipiueug, in the first 

edition of the ‘ Species Hantarum,’ united them into the one 
genus the first and only Thrift being the first species, 

which he calls Staiice Armeria, This Linneao species is, how- 
ever, an aggregateone; and from examination of the .Lianean 
Herbarium I can say that the specimen there is not our Britisli 
plant, but the species earned by Koch Armeria elongata and by 
Willdenow A.- mlgaris^ and referred to by LionaHis in the first 
and second editions of the ‘ Flora Suecica.’ The remaining species 
of Sfatice in the ^Species Plantarum^ are all Sea-Lavenders. In 
1809 Willdenow, in the "Enumeratio piantarum Horti Eegii 
Botanici Berolinensis/ separated the Thrifts from the Sea- 
Lavenders and called them Armeria, a name which bad been 
used by Linneeus in the first edition of the ‘Systema' <d' I J'85; but 
the synonym of Lydhnidea, quoted by Linmeus from Hillenius, 
Kuntze (in opposition to the view of the ' Index Kewensis *) 
identifies with the Linnean genus Flilox, and in ilio 2rul voL 
p. 432 of the ‘ Eevisio Generum Plantarum,’ where he takes 1785 
as the starting-point for generic citation, he replaces the name 
of the Polemooiaceous genus FMox by that of Armeria, and 
substitutes Wilidenow’s Armeria by that of Sta^iee. Boissier. 
unfortunately, in the ‘ Pindromus ' followed Willdenow in 
reversing the names given by Toumefort for these genera, as 
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tlien would have beau a eouyenient time to, Imve restored tbe 
names used bj Tournefort in the ‘ Institutiones,’ It is possible 
that if, in the years intervening between the dales of 17oB and 
1809, there bad been no restoration of Touimefort’s genera, 
Willdenow may bave been justified in finding another name for 
tbe Thrifts, since, although the Thrift has the “priority of place”’ 
in the ‘Species PJantariim,’ this Neo-American law necessarily was 
unknown to Willdenow, and is even now not generally followed, 
while he possibly was influenced by tbe fact that the greater 
number of species in tbe Linnean genus consisted of Sea- 

Lavenders, and therefore to them belonged the name Statice ; 
but I think there is no valid reason for his neglect of the general 
opinion of contemporary botanists or in wilfully ignoring the 
use of these names by the distinguished botanists Tournefort, 
Dillenius, Moehri ng, Amman, and many other pre- Linnean 
botanists (I am using the term pre-Linuean to signify that their 
use of the names Statice and Limoniwii was made before the 
date of 1753, and not necessarily that in all cases they preceded 
Linnaeus). Moreover, very shortly after the establishment of 
the Linnean* gen tfs Statice in 1753, our owm countryman John 
Hill (who wms a keeper of Kew Grardens, and who lived at Den- 
ham in Buckinghamshire) published in 1756 the ‘ British Herbal ’ 
on Tournefortian lines, in which he again separated the two 
genera under Tournefort’a names, and thus describes theThrift:— ^ 
Linnajiis, he says, “ confounds the sea-lavender with the thrift. 
He takes away the genericai name limonium, and makes all these 
plants species of statice; but there is an absolute and essential 
distinction in tbe general cup, which supports that in the form 
and universal aspect. Thus Nature confirms the obvious dif- 
ferences, and thus [Linnteus] has confounded them ; not heed- 
lessly, for he names this very difference, acknowledging, that 
while the common cup of the limonium contains a great number 
of flowers in a long series, and is simple, and of an oblong form ; 
that of statice is triple, and comprehends them in a round 
cluster. This we shall explain at large in its place, treating of 
statice.” Under Limonium be has three species, and under 
Statice one species, Statice vulgaris ; and say s“ there is no other 
known species distinct from tliis,” a statement quite Benthamian 
in its generalization, although Kuntze is even now practically in 
accord with him. In this ‘ Herbal ’ Hill has not adopted the 
binomial system, and for that reason some authorities would 
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probably Bay that it is not valid for tlie citation of genera ; but I 
do not see that this should be the case, however it may militate 
against Hill being cited as the author of the specific name, which 
in one of these instances happens to comply with the Liiiiieto 
plan. Even if we ignore Hill, we shall find that Miller, in the 
sixth and seventh editions of the ‘ G-ardener’s Dictionary" of 
1752 and 1759, had also taken the same line ; but these again 
are editions in which the binomial system is not adopted. 
In the eighth edition of 1768, however, the reformed plan is 
followed, and there are three species described, namely : Statice 
Armeria^ which is the Armeria elongata oi Link ; Btaiice minor, 
which is the A, alpina of Willdenow ; and Sfatzce maritima, 
our Sea-Tbrift, and which, following Nyman and other authors, 
we sliall connect with the Holotrichous Armeria maritima. 

In addition to Hill and Miller, Eabricius in the ‘Emiine- 

ratio plantarum . , . Helmstadtiensia " also uses the 

Tournefortian names of the genera in the same way; as does 
Adanson in the ‘Eamillea des Plantes’ of 1768, and MoeDcli 
in the ‘ Metbodus " of 1794, and other authors. Moreover, 
Medikus in ‘ Staatsw. Tories. Churpf. Phys.-Oek. GeselL’ (1799), 
p. 228, used the name JBolyanthemmn for the Thrifts before the 
establishment of Willdenow’s genus Armeria, which is therefore 
invalid from another cause, the only reason left for the retention 
being the powerful one, that of its being in nearly general use. 
Kuntze in bis severely criticised ‘ Eevisio ’ adopted the view 
I advocate, and it is followed in N. L. Britton’s ‘ List of Pteri- 
clopliyta and Spermatophyta of North-eastern North America/ 
and by N. L. Britton and A. Brown in their ^Illustrated Elora 
cf the Northern States and Canada.’ 

I now^ give the results of my examination of British speeiiiiens 
of the Thrifts which belong to the Pleurotrieiious Armeria 
piihescens, Link, from the following localities:— 

Coho, Guernsey C‘A. duriusada ”) ; Tors near the sea^ Ilfra- 
combe (Herb. Bab, 1848); Torr Cross, S. Devon; Portland, 
Dorset; Littlehampton, Hastings, Sussex ; Gravesend, E. Kent; 
Porlock Weir, Somerset; Wells, NorLdk ; Aber coast, Pwlheli 
coast, Crib Goch (Dillenius, 1726), Snowdon (Herb. Bab, 1S47 
and Twl Dim 1832, m alpina), Ciogwyn du yr Arddo, at 2200- 
2700 feet, Carnarvonshire ; Dulas Bay, and Aberfrawj, An- 
glesey ; Wainfieet, Lincolnshire (Rev. IL J. Eiddelsdeli); Hilino, 
Cheshire: Southport, Lancashire; Wensleydale, Yorkshire; Torr 
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Sands, ‘W'igtowiisbire; Giillane Links, East Lotliian ; Ben 
Lawers (a broad-leaved form), Mid Perth sbire ; Ben Laiogh, 
Argjdl; Little Culrannoch (a broad-leaved form), Eorfar; sliores 
of Lock Buicli, West Eoss-shire; Balta Sound, Shetland ; sum- 
mit of Carran Taal, Co. Eerry ; top of Croghea mountain (Herb. 
Babin gton, 1840), Achil Island, Co. Mayo. 

The following localities yield the Holotrichous A. 

Willd., Mill. : — 

St. Helier, Jersey (Herb. Babington, 18S7); between North- 
fleet and Greeiihifche, Folkestone (A. puhigem scotica, W. W. 
Newbould, 1848, and also named pitbigera by Syme), Kent; 
Selsey Island (Herb. Hillenius), West Witleritig {A, puhigera 
scotica^ W. W. Newbould in Herb. Bab. 1848), Hastings, Shore- 
ham, Sussex; Southampton {A, ptibig era scoiica^ Herb. Bab. 
1827), Hants ; Brading, Isle of Wiglit ; Chesil Beach, Dorset; 
Slapton, Devon (Eev. H, J. Eiddelsdell) ; The Lizard (Eiddels- 
dell), St. Ives, Cornwall ; Brean, and also SO miles inland at 
800 feet, Somersetshire ; Tenhy^ Pembrokeshire ; Borth, Cardi- 
ganshire ; Barmouth, Merionethshire ; Great Orme, Bangor, 
Carnarvonshire; ©ulas Bay, Anglesey; Eh uddl an Bay, Flint- 
shire ; Eedcar, Worthall, Yorkshire; mud-banks by the Tees, 
Seaton Carew (Herb. Oxon.), Teesdale, Co. Durham ; Firth of 
Forth; Kirkcaldy; coast of Elgin; Brodick, Isle of Arran; 
coast of Inverness ; Ben Heasgarnich (broad-leaved form), M. 
Perthshire; Flagga, Shetland; Bangor^ Co. Down; Ashedon, 
Co. Antrim. 

Armeria vulgari-plantaginea, Under this name Syrae, in Engl. 
Bot. vii. p. 159, describes and on plate 1155 figures a plant 
which he gathered on the slopes of St. Brelade’'s Bay, Jersey, 
growingwith both the supposed parents. There is a specimen in 
Babington’s Herbarium which shows that, as far as size goes, it 
is intermediate between the two species. The fruit is pleuro- 
trichous and the stems are glabrous, and I can see no trace of 
hybridity in the herbarium specimen ; but it would be advisable 
to see the plants growing before making a positive statement. 
For the present I should prefer to leave it under Statice planta- 
ginea var. hupleuroides [Amm«, Gren. Godr.], which it 
appears to agree with. There is but little difference, size alone 
excepted, to distinguish it from plantaginea. In the peculiar 
and characteristic leaves of plantaginea there is a scabious 
margin wFich is creoulated, hut this is not present in ?he leaves 
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of Sjme’s supposed hybrid in Babington’s Herbarium (which 
leaves hare the peculiar shape of the type although smaller and 
somewhat narrower, differences perhaps caused by growing in a 
drier or more exposed situation). 

To conclude, one must now decide upon the names which 
should be given to our Britisli species of Thrifts and Sea- 
Lavenders. Bor the first, in order to comply wdth the law of 
strict priority, I think we must choose Statice, for the second 
Limonium, Next we must decide upon the question as to 
whether we have two or three species of Thrift. It may well be 
urged that the characters already alluded to are not sufficient to 
warrant the specific separation of marifima and pulescens. In 
that case, we should have to make anotlier section between the 
Pieurotriehas and Holotidchse to contain our British plant, which 
should be then called Statice maritima^ Miller, with a var. puhes- 
cens and sub-vars. flanifolia^ duriuscula, and ]>uhi(jera, Bor the 
present, however, I think it preferable to keep them as distinct 
species, putting one at the end of the Pleurotrielne and the 
other at the beginning of the Holotrichse, as in the following 
arrangement : — ^ 

STATICS, {Town. Inst. 341, t. 177, ex Linn. Syst, ed. 1 

(1735)] pnZZ, Brit. Herbal. 345 (1756). 

P 1 e u r 0 1 r i c h se. 

1. S. PUAKTAHiNEA, AIL FL FecUm. ii. 90 (1789). 

Ar^neria plantaginea, Willd. Enum. Hort. Berol. 
834. 

var. BUPLEUEOIDES. 

Armena hupleuroides, Gren. & Godr. FI. Br, ii. 

736. 

A. vulgari-planfaginea^ Syme, Engl. Bot. ed. 2II. 
vii. 159, t. 1565. 

2. S. PUJ3ESCEKS, Sm. ex ScJhuU. Bgsi. vi. 772. 

Armeria pulescens.^ Link, in ‘‘Eepert. Nat. Cur. 
Berol. i. 180.* A. maritima 
& Godr. FI. Br. ii. 733. 

var. PLAKIEOLTA. 

Armeria vulgaris, Benth. var. planifolia, Syine, 

E. B. ed. III. vii. 158. 

— gj — var. (vel subvar.) dubiuscula. 

A. maritima^ var. duriuscula, Bab. in Ann. 

Nat. Hist. Ser. II. iii. (1849) 436, 
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3. S. MAEiTiMA, Milh Gard. Diet, ed. YIII. n, 3. 

Armeria nuaritima^ Willd. Enura. Hort Borol. 333. 
— — • Tar. (vel subTar.) complahata : foliis latioribus planius- 
culis S8Bpe distincte trinervatis. 

— - var. (vei snbvar.) puBiaEEA : foliis uninervatis anguste 
subtriquetribus, 

Armeria puhigera^ Boiss. in DC. Prod, xii. 678. 

LIMONIUM:, Inst. 341, 1 . 177] Brit, Herbal, 343 

(1756) ; MUl G-ard. Diet. ed. YI. (1852) and YII. 
(1759). Btatice^ Linn., partim, 

1. L. THLGARE, MUL 1. c, ed. YIII- n. 1. 

Statiee Limonium, Linn. Sp. PL 274 (1753). 

?ar. PYRAMID ALE. 

S, Limonium yQjV. fj jpyrmnidalis, Syme, Eng. Bot. 
ed. III. yii. 161. 

2. L. RARIPLORUM, 0. Kuntze, iBev. Gen* 396. 

* Statiee rariflora,, Drejer, El. Excurs. Hafn. 121. 

3. L. LYCHNiDiFOLixiM, 0. Kuntze, 1. c* 

Statiee IgcJmidifolia, Girard, in Ann. Sc. Hat. 
Ser. II. xvii. (1842) 18. 

4. L. Ai:RicuL.aE;FOLiuM. 

Statiee aurieulcefolium^ YaKl, Sjmb. Bot. i. 125. 
Tar. Dodaeti. 

/8. aMrZrz^Z^j^ZZcj Tar. (Girard, in Ann. Sc. 

Hat. Ser. II. xvii. (1842) 31) as a species. 

5. L. OCCIDEHTALE. 

Statiee oecidentalis^ Lloyd, El. Loire-Inf. 212. 

Tar. INTERMEDIUM. 

Statiee oecidentalis Tar. intermedia, Syme, Engl. 
Bot. ed. III. Tii. 164. 

L. RETICULATUM, Mill. Gard. Diet. ed. YIII. no. 9. 

Statiee retieulata, JAmx.S^. PL 275. 
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Oil a small Collection of dried Plants obtained bj Sir Martin 
Conwaj in tbe. Bolivian Andes. By W. Bottmo Hemslex; 
P.E.S., P.L.S., and H. H. W. Peaesojt, M.A., P.L.S. 

[Bead 4th April, 1901.] 

OuE knowledge of tbe plants of the Bolivian Andes is princi- 
pally due to the labours of B’Orbigny, P. J. h . Meyen, Peiatland, 
and more especially those of Weddell and Mandon. B’Orbigny 
in 1830 ascended the western slopes to Lake Titicaca, crossed 
the ridge, and descended on the Eastern side as far as Chiquitos. 
On his return he visited the Highlands of Cochabamba and 
brought plants from the vicinity of the snow-limit=^\ He was 
followed a year later by Meyenf. L B. Pentland, a contem- 
porary of B’Ofbigny and Meyen, resided for some years in 
Bolivia as British Consul. He w^as particularly ioterested in the 
geology and meteorology of the Andes, and during his numerous 
journejs collected a few plants wPich are now at Xew. Some 
of these are from elevations exceeding 17,000 ft. 

The foundation of WeddelFs Ohloris JLndina, the classic eoii- 
tribution to our knowledge of the botany of* the High Andes, 
was laid during his owm journeys in the Bolivian Andes in 1845 
and the two following years. Doctor and botanist to a Prench 
expedition under the leadership ofPrancis deCastelnaii, Weddell 
landed at Eio de Janeiro iu June 1843. In May 1845, the 
expedition w'as at Tilla Maria on the confines of Paragiiav. 
Here Weddell severed his connection with the Castelnau 
expedition and follow^ed an independent route westward. lie 
crossed the Andes and travelled in a north-westerly direction 
through Ohuquisaca and Cochabamba to La Paz. He tlioroughl v 
explored the hanks of Lake Titicaca, crossing the numerous 
affluent watercourses “dans de singulieres embareations com- 
posees de deux grosses bottes ou cylindres de Jones lies 
ensemble, et releves en pointe aux extremitcs.^'J This plant he 
states to be a Ecirjpus SAaeustris^ which was found in great 
abundance. Several minor jouimeys ivere made among the 
mountains from the Lake as a centre. In the course of these 

These are incorporated in the De Candoiiean Ilerbariuni. 
t Beise urn die Erde. Berlin, 1834-5, vol. i. Kap. 8 ; vui. ii. Kap. 9. 

% Annales des Sciences Uaturelles, Serie 3, vol. xiii. p. 95. 
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journejs he crossed the ridge of the Cordilleras no less than five 
times. 111 ISTovember 1848 he embarked at Lima and returned 
to LraiJce with the most valuable contribution to the materials 
for the LI ora o£ the High Andes which had ever been brought 
together. In 1851 Weddell set out again at the head of a 
commercial expedition whose object was to investigate the gold- 
producing possibilities of the soil of the Tipuaoi valley. Tlie 
expedition lasted onij^ a few months, but its leader found time to 
collect plants on Mount Sorata besides making valuable notes 
concerning the distribution of the species and taking a series of 
barometric observations Meanwhile another botanist, a friend 
of Weddell, commenced a very valuable collection of plants on 
the Bolivian Andes in the neigljbourhood of Sorata. This was 
Gilbert Mandon, of Lreneb peasant parentage, who went to 
Bolivia in an industrial capacity in 1848. Lor six years he 
studied the fiora of this region of the Andes and sent his ex- 
tensive collections to Weddell, who was then engaged in writing 
the Ohloris Andina f, wdiicli was commenced in 1852. The 
original idea of this work wms to include the names, descriptions, 
and distribution,* not of Weddell’s plants only but also 
of the alpine species collected by ITumbohit in Columbia, 
Ecuador, and Northern Peru ; by Haencke, Meyen, D’Orbigny, 
Pentland and C. Gay in Bolivia ; and by Gay in Chili J. Of this 
work, so raagiiificeutly conceived, only two volumes wmre pub- 
lished. The first is devoted entirely to the Composite, members 
of which constitute a large proportion of the high-level floras of 
the wmrld. The second, in which forty-one other natural orders 
are dealt with, wms published in 1857. At this point other 
interests, family diflSculties and ill-health supervened, and the 
work progressed no farther. 

The latest collection of plants from the Bolivian Andes — that 
obtained by Sir Martin Conway in his expedition iu 1898--9 — 
is the subject of the present paper. Conway’s principal work 
wms done upon the Peaks of Sorata (21,500 ft,) and Illimani 
(21,200 ft.). The collection is a small one, numbering only forty- 


^ H, A. Weddell : Notice Biographique par 3VI. Eug. Fournier. (Cornpies 
Bencliis du Oongres Intern, de Botaiiique et d’Horticulture), Paris, 1830, p. 10. 

t Ohloris Andina: Essai d'luie Flore de laBogion alpine des Cordillcres de 
I'Amerique du Sad, par II. A. Weddell. 2 vois. Paris, 1855, 1857. 
i Weddell : Ohloris Andina, l^reface. • 
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six species. Eight o£ these were found at or above 18,000 ft., 
and include two from a locality 18,700 ft. above sea-level : these, 
the highest an dine plants on record, are Malvmtrum flabellatim^ 
Wedd., and a grass, Beyeuscia glacialis, Wedd. 

Ill a preliminary account^ of his explorations, speaking of the 
Puna— a plateau 12,000-13,000 ft. above sea-level, which is 
bounded on the East by the Cordillera Eeal of which Sorata and 
Illimani are the highest peaks — Sir Martin Conway tells us that 
a great part of the year is completely rainless, but from the 
beginning of December till the end of March or April rain is pre- 
cipitated very frequently and with great violence. During the 
remainder of the year the slopes and plains are swept by dry winds, 
and sometimes scorched by a very hot sun so that, except at 
very high levels of perpetual snow, where had weather lasts over 
a longer period, the surface of the whole country is dined and 
baked. In the rainy season mud avalanches fall down the slopes, 
gullies are deepened, every stream is in flood, waterways are 
ploughed in various directions in the plain, and all the rivers 
eat their way back.”t 

The flora of the high regions “ appeared ^to us* very sparse?, 
though it is only fair to say that the rainy season must be the 
time when the flowers are most numerous, and as we quitted the 
country before the actual commencement of the rains we pro- 
bably only encountered the earlier flowers The flowers 

we found were much scattered about, one here, another there, 
hut we never came across any carpet of blossoms sucli as form 
the great attraction of many high mountain regions.^f: 

Many of the plants in the following list bear flowers which 
appear to he adapted to fertilization by insects. As bearing 
indirectly upon the probability of the existence of insects at 
high levels in this region, the following remarks are interesting : 
“Dp to an altitude of 17,00D ft., in suitable places, birds were 
numerous, and in a little tarn close to our base camp on Mount- 
Sorata, at 16,000 ft. above the sea, ^ve shot geese, guIN, wild 
duck, and snipe, besides several small birds ; we sa\¥ a number 
of rather large green-headed humming-birds.’'§ 

The plants from the higher elevations in this collection are 

tioum. R. Geogr. Soc. xiv. (1899), p. 14 et, seqq, t L, c, p. 16. 

I L. c. p. 20. § L. c. p. 20, 
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alike in habit;, in wbicli tbej resemble also the liigb-level plants 
of other portions of the world. The subaerial parts are dwarfed 
and seldom rise more than three inches above the surface of the 
ground. The leaves are usually thick with a distinct tendency to 
fleshiness. Extreme hairiness and a very coriaceous texture are 
alike uncommon. The leaves are very commonly disposed in the 
Ibrm of a rosette ; many plants o£ the same species are frequently 
crowded together, giving rise to the turf-formation so frequently 
met with in cold and exposed situations. On the other hand;, the 
subterranean organs attain an enormous development, which is 
seemingly out of all proportion to that of the aerial parts to 
which they belong* The root-system is usually either mono- 
podial, consistiDg of a deep stout taproot and its widely extended 
branches, or a fascicle of more or less fleshy roots. Since the 
upper layers of the soilare usually at a temperature considerably 
below the minimum at which root-activity is possible, this fact is 
of great biological importance. In this conuection it may be 
mentioned that the collection consists entirely of perennials ; 
annual plants are very rare, if indeed they exist at all, at high 
elevations. * * 

Omitting introduced species, the Conway collection contains 
thirty-eight species from 12,000 ft. t and above. These are 
distributed among thirty-one genera and twenty-one Natural 
Orders, 

Of the Natural Orders, the Loasacem (one species at 15,000 ft.) 
are an essentially andine group, and are represented in the Old 
World only by the monotypic African and Arabian genus 
Kissenia. 'Cactacese (one species at 14,270 ft.) is almost endemic? 
only one gonmj MMmalis^ being indigenous in the Old World. 
Talerianacese (one species at 18,000 ft.), though well represented 
in the Old World, attains a much greater and remarkable 
development in South America, particularly in the Andes- 
Weddell enumerates no less than twenty-nine alpine species of 
Valerianat- Eoiirteen species in the Gonway Collection — rather 
more than one-third of the whole-— belong to the Compositae, the 

^ Warming : Okol. Pfl.-Geogr. ; Q-erman trans., Berlin (1896), p. 

t Ball places tiie lower limit of the alpine zone on the Puna at 12,000 ft. 
Joiini. liinn. Soc., Bot. xxii. (1885) p. 6. 

J Chloris Andina, ii. pp, 17 et sqq. 
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oiily OrdBr whieli is i’ 6 pr 0 S 6 ntGd by morG than two species. Odg- 
tliird of Bali’s alpine collGction obtained aboYG Chicia, 4 farther 
north, was composed of members of this Order A similar 
predominance of the most widespread naodern group of plants 
obtains at high elevations in all parts of the world. It is 
interesting to note that of these fourteen species, one only 
(Perezla ccerulescens) belongs to the typically aiidiiie subgroup 
Miitisiacem. 

Of the thirty-one genera represented at and above 12,000 ft., 
two, each represented by one species only, viz., Ades)7na and 
JjlmienhacliiayfsxQ andinet. JEcMnoeaetitB, Baccharis, Pej^ezm, 
and Bomarea are more wndely distributed in America, but do not 
accur in the Old World; the tw^o latter having their greatest 
development in the Andes. Pour others, Ilalvastrum, Luplnus, 
Werneria, and BysU''opogony dLVQ centred in the Andes, but are 
represented in the Old World by a few outlying species. To 
these "we may apply the term “ Amphigean.’f Azorella and 
Ourkia are coniined to the Southern Hemisphere ; Azorella 
extends into the Antarctic islands, and Ourkia^ is represented by 
six species in Hew Zealand. The remaining nineteen genera are 
cosmopolitan. Expressing these results in tabular form we 
have ■ 


Andine genera 

American „ 

Amphigean «■ 

South Temperate ,, 
Gosmopolitan „ 


2 = 6‘4 per cent. 
4=12-8 „ 


4=12‘8 
2 = 0-4 
19=61-2 


jj 


5 ) 

}J 


On comparing these results with those obtained by an analysis 
of the plants collected by the Fitzgerald Expedition on the 
slopes of Aconcagua below 14,000 ft., we find a larger proportion 
of endemic genera. This collection contains forty-two genera J, 
of which ten are endemic in South America, and three others 
centred in the Andes hut extending into Horth America. 
Three are at home in the South Temperate zone and four may 


Ball, in Journ. Linn. 8oe., Bot, xxii. (1885) p. 10. 
t i. e. endemic in South America and either confined to tlie Andes or 
centred therein. 

.j- Burhill in Fitzgerald’s ‘Highest Ande.s/ London, 1899, p. o69. 
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be classed as Amphigean. Thus we have 

South American. . 23*8 per cent. 

American.. 7*1 „ „ 

Amphigean 9*5 „ „ 

South Temperate. . 7*1 „ „ 

Cosmopolitan .... 52*3 „ „ 

A comparison of these figures with those in the preceding 
table points to the conclusion that the flora of the upper* alpine 
zone of the Andes contains a smaller proportion of endemic 
elements than that of the lower alpine and subalpine zones. 

This generalization is found to be equally true for the other 
high-level regions of the world. 

The natural orders and genera represented in the alpine 
zone in the Bolivian Andes do not aflbrd much indication of tlie 
specialization of the flora. The species, however, are usually 
very local. Those comprising the Conway collection are peculiar 
to the New World and all but one are confined to South America ; 
the exception is Lobelia nana^ which extends northward into 
Mexico. 0? the*thirty-one alpine species ’which are certainly 
identified, eight are found only in the Bolivian Andes, eleven 
extend north w^ard into Peru, two to Ecuador, six to Venezuela 
or Colombia, and three are common to the whole length of the 
Andes. 

It has already been mentioned that, two of Conway’s plants 
are from an elevation of 18,700 ft. In addition to these, six 
others are from an elevation of 18,000 ft. or upwards, viz. : 
Baxifraga Cordillerarum^ Presl, var. irigyna^ Engl., Valeriana 
nwalis, Wedd., We7^neria daetyloghylla^ Sch.-Bip., W, Mayi- 
doniana^ Wedd., W. 'pygmoea^ Gill. ?> and a species of Draba. 

EANTTNCULACEiE. 

Anemone integeieolia, -ST. JB. K. ex DC, Bysi, Veg, i. 217 ; 
Wedd. Cliloris Andina., ii. t. 83 A. Hepatica ? integrifolia, DO. 
Bij^t, Veg. i. 217 ; AT. B, K. Nov, Gen. et Bp. v. 40. Hamadryas 
andicola, Hoolc. Ic. Bl. t, 187. 

* All but three of the genera considered in the table relating to Conway’s 
collection are represented above 14,000 ft. 
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37. I^ear top of Huallata Pass, 14,110 ft. 65. Tiie Puna, 

Common fuel-moss.” 

Andes of Bolivia and Peru, 9000-17,000 ft. 

CETJCIFEB.iE. 

Pbaba aefinis, Iloolc.f- FI, Antarct. 235 ? 

Near Eocktooth Camp, Mount Sorata, about 16,000 ft. 

The specimen is too poor to be certainly identified. 

Yioi/ACEa:. 

Yiola PXGMA5A, Juss. ew Foir, in Lam, Fncycl, Metli, viii. 
630 ; Wedd, Ghlork Andina^ ii. t. 87 B. 

38. Near the top of Huallata Pass, 14,110 ft. 

Andes of Bolivia and Peru, above 12,000 ft. 

CAEXOPHXLLAOEiE, 

Ceeastium muceonatum, Wedd, in Ann, Sc. Nat. Ser. Y. i. 
(1864) 294. 

6. Illimani, Camp 3, 16,500 ft. 

Andes of Bolivia and Peru. 

HXPEEICACEiE. 

Hxpeeicem thesitpolium, H, B. K..Nov. Gen. et Sp, Y. 192. 
H. silenoides {non Juss.), H. indecorum, H. tarquense, H, multi- 
florum, H. uliginosum, 'S, B. K. Nov. Gen. et Sp. v. Idl et sqq. 

48. High up on the south side of Huallata Pass; about 
14,000 ft. 

Andes, from 5000 to 14,000 ft. 

MALVACEiE. 

Malvasteum elabeleatum, Wedd. QJdoris Andina^ ii. 281. 
35. On ascent from Hiska Hankana to Eocktooth Camp at 
about 18,700 ft. 

Andes of Bolivia above 14,000 ft. 

GtEEAITIACEAS. 

Ebodium BEerit, ex Ait. Ilort. New, ed. 1, ii. 

414. Greranium cicutarium, Sp, Bl. 680. 

63; La Paz racecourse. IBv XJmapusa, 14,270 ft. 
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From the Himalayas westwards througli the Mediterraneai]? 
region to Britain ; from Vancouver Island southwards through 
the Eocky Mountains and the Andes to the Palkland Islands 
(apparently introduced into America). 

OxALis noTOiDES, jET. E. K. Nov. Gen. et Sj). v. 241. 0- medi- 
caginea, S, B. K. Nov. Gen. et Sp. v. 241 ; Boole. Ic. Bl. vii. 
t. 661. 0. pichinchensis, Bentli. Bl. Bartweg. 166. 

46. High up on south side of Huallata Pass. 

Andes, from Venezuela to Bolivia, ascending to 12,000 ft. 

LEGIJMIHOSiB. 

Abe SMIA spiKosis SIMA, Megen, Beiee um die Brde., ii. 27. 

54. Hiska Hankana and neighbourhood. 

The same plant was collected by Mandon (No. 728) in the 
Bolivian Andes at about 13,000 it. 

Asteaoalxjs UNiFLOEtrs, DC. Astragalogia, 243, t. 50. 

39. Near top of Huallata Pass, 14,110 ft. 

Andes of Peru and Bolivia. 

• • 

Medicago nEETTiciiLATA, Willd. Sp. Bl. iii. 1414. 

64. La Paz, on the racecourse. 

Europe, Canary Islands, Mediterranean region, Abyssinia, 
N.W. India and Central Asia, China, and Japan ; introduced 
into America. 

Litpihus sp. ■ • 

9. Illimani, near 1st Camp, 14,000 ft. 

SA:£rEEAGACEJi;. 

Saxieraga Oobbteleeaeum, Bresl, Belig. Bcenlc. ii. 55, var. 
TRTGYHA, Bngler, Monogr. Saxifr. 184. S. trigyna, Remg, in Ann. 
Sc. Nat. Ske, III. viii. (1847) 235; Wedd. QMoris Andina, ii. 
213 (a only). 

Near Eocktooth Camp, about 18,000 ft. 

Bolivian Andes, to the highest limits of phanerogamic 
vegetation. 

Loasace.®. 

Beitmexbachia ghequitexsis, /. Bot. Jfhy, t. 6143. 

Loasa chuquitensis, Beise um die Brde. i. 483 \note^^). 

23. Frasciya, 15,000 ft. 

Peruvian and Bolivian Andes. 
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Cactace^e. 

Echinocactus sp. 

16. Umapusa, 14,270 ft. Specimen insufficient to determine 

the species. 

Embellifer.e. 

Azorella’oiapensioides, a. G-ray, Bot, JIB. Expl. E.vpeaBi. 
702; Weclcl Cldoris AjicUna, ii. 190. A, glabra, Wedd, loo, ciL 
t. 67A, 

65. Yilahaque Hill, about 14,500 ft. 

The High Ancles of Bolivia and Peru. 

VaLEEIANACE/E. 

Valeriana nivalis, WedcL CJiloris Andina., ii. t. 48 A. 

34. On ascent from Hiaka Hankaria to Eocktooth Camp. 
Common about 18,000 ft. 52. Puna. 

The Bolivian Ancles at the snow-limit. 

COAIPOSIM. 

Aster limnophilus, EemsL JEL, H. W, Fgarsou> Erigeron 
frigidiim, Wedd, Chloris Andina, i. 231 (non Boiss.)* E. limuo- 
philus, ScJi.-Bip. Bull. Soc. Bot. Er, xii. (1865) 81. 

Bolivia, La Paz, 16,400 ft., Mandon, 225, 226 ; Hiska Hau- 
kaiia, 16,600 ft., Conway, 28; Andes of Tungas, 14,000- 
15,000 ft., Bearce. 

Baccharis oentstelloides, Bers. Syn, ii. 425; Mart. FI. 
Bras. vi. pt. 3 ; Var. typica, JELook. Bot. Misc. ii. (1831) t. 94. 
Conjza genistelloides, Lam. Fncycl. MHli. ii. 93. Molina 
reticulata, Lessing, Linncea, vi. 142. 

8. Illimani, near 1st Camp, at 14,000 ft. 

Between 14,000 and 15,000 ft. on the Andes from Bolivia to 
Colombia. 

Baccharis subpenninervis, Sch.-Bi]). in Linnma, xxxiv. 
(1865-66) 532. 

10. Illimani, near 1st Camp, at 14,000 fL 
Andes from Boli\ia to Peru. 

Baccharis alpina, Wedd. GJiloris Andina, i. 168, t. 28 (?). 

24. Erasciya, about 15,000 ft. 

BitccHARis MiCROPHYLLA, jST. B. K. Foi>. Gen. et Bp. iv. 55 
B, Incariim, Wedd. Chloris Andina, i. t. 29. 
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11. Illimani, near 1st Camp, at 14000 ffc. 

Andes, from Venezuela to Bolivia, ascending to 14,000 ft. 

Ebiobbon Bbittonianfm, Bushy, in Mem. Torr. Bot. Cluh, iii 
Fo. 3 (1893), 54. 

36. Hiska Hankana. 44. High up on the S. side of Iliiallata 
Pass. 

Bolivian Andes. ’ 

Sekecio adenophylloides, Sch.-Bij). in BonylanBaj iv. 
(1856) 55. 

4. Illimani, on moraine, at about 16,000 ft. 

Andes of Bolivia and Peru at 13,000 ft., and above. 

SeKECIO sp. {pf, S. LINEABIEOLIIJS, Boepp.). 

25, Prasciya, at about 15,000 ft. 

The same plant was collected at Culluy by Matthews (610). 
Seneoio sp>. 

13. Illimani, near 1st Camp, at 14,000 ft. 

■Webnebia DAbTYLOPHXLLA, Scli.-Blp.. in Boiiplamlia, iv. 
(1856) 55 ; Wedd.. Chloris A:ndina, i. 87., 

32. On ascent from Hiska Hankana to llocktooth Camp, at 
about 18,000 ft.. 

Andes of Bolivia and Peru at high levels. 

‘Wbrnebia Mandoniana, Wedd. in Bull. Boc. Bot. France, 
xii. (1865) 80. 

29, 30, 81. On ascent from. Hiska Hankana to Eocktooth 
Camp, at about 18,000* ft.. 

Mt. Sorata. 

‘W’ebnebtapyomjsa, G-ML ex Moolc. Journ. Bot. iii. (1841) 348 ; 
Wedd. Gliloris Andina, i. 84, t. 16 B. 

21. IJmapusa, 14,270 ft. 

Alpine region of the Andes from Venezuela to Chili. 

, WeBNEBIA PXOMiEA, ? 

A bout 18,000 ft.’’ 

The specimen is too meagre for certain identification. 

, Weenebia heteeoloba, Wedd, Chloris Andina, i. 88, t. 16 A? 
51. Puna. » 

Material too small and immature for certain identification. 
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Baris adesia poltacantha, Chloris Andina, i. 13, 1. 1 A. 

40, On the way down towards Sorata. 

Andes of Ecuador and Bolivia, between 8000 and 11,000 ft. 

Perezia ciERPLESCE2irs, Wedd, Chloris Andina^ i. 39, t. 10 A. 
% Illimani, near 1st Oamp at 14,000 ft. 56. Hiska 
Hankana and neighbourhood, at about 13,000 ft. 

Andes of Peru and Bolivia, from 13,000 ft. 

Hxpochqsris SESSILIELORA, ZT. B, K. Nov, Gen. et Sp. iv. 2. 
Oreophila sessiiiflora, D. JDon, in Trans. Linn. Soc. xvi. (1830) 
178. Achyropborus sessiliflorus, BG. Trodr. vik 95. 

55. Hiska Hankaiia and ne-igbbourbood. 61. South slope of 
Huallata Pass. 

Alpine region of tlie Andes, from Colombia to Bolivia. 
CAMPANtTLACEiB. 

Lobelia nana, S. B. K. Nov. Gen. et Sp. in. 317, t. 272 ; 
Wedd. Chloris Andina, ii. 13, t. 46 A. 

45. High up un S. side of Huallata Pass. 59. Hiska Hankana 
and neighbourhood. 60. Theodolite station 6, Puna, near 
Achacache. 59 and 60 are stoloniferous. 

Alexico and the Bolivian Andes. 

Centropo&ok sp. 

42. On the way down towards Sorata. 

VACCINIACEiE-. 

Yaccikiitm PEXAEOinES, R. B. K. Nov. Gen, et Sp. in. 264; 
Wedd. Chloris Andina^ ii. 178, t. 73 A. 

7. Illimani, Camp 3, 16,720 ft. 

Andes, from Yenezuela to Bolivia, from 9000 ft. to the snow- 
limit, 

PLUMBAQlNACEiE. 

Plumbago scaistdeks, Linn. Sp. Bl. ed. 2. 215 ; AT. B. K. Nov. 
Gen. et ii. 220 ; Mart. FI. Bras. vi. part 4, p. 165, t. 46. f. 2. 
43 & 44. On the way down tow^ards Sorata. 

Y^^ distributed in the West Indies and Tropical America 
fromr sea-level to about 9000 ft. in the Andes. 

■„ '-T'"-' ' 
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Gehtiahacejb. 

Gent FA HA SEDiFOLrA, jy. B, X. 2^ov. Gen, et Bj^, 173, t. 225 ; 
yVedd, CMoris Andina^ ii. 73, t. 52 B. 

1. Illimaai, near Isfc Camp, at about 14,000 ft. 20 and 22, 
IJmapusa, at about 14,500 ft. 50. Puna. 

Andes from Colombia to Chili ; very common between 10,000 
and 17,000 ft. 

Boeaginejb. 

Beitbichiijm: sp. (of, E. PXGtMiEUM, Wedd, Olilotk Andina, 
ii.89). 

62. Southern slope of Huallata Pass. 

The same plant was collected in the subalpine region of Sorata 
by Mandon (No, 383). 

SoLANACEiE. 

SoLANHAf PALtiDiTM, Rush^, in Mem, Torr,. Bof, Club, iv, (1895) 
228. 

On the way down towards Sorata. 

Bolivian Andes between 8000 and 10,000 ft., 

ScROPHXJLABIACEiE. 

Calceoeaeia deelexa, Buiz ^ Bav, FI, Fer, i, 18, t. 30^. 
Pagelia deflexa, O, Kuntze^ Bev, Gen, FI. i, 459 ; Bush^, in 
Mem, Torr, Bot, Club^ vi. (1896) 93. 

41. On the way down towards Sorata. 

Mimulhs sp. (of, M. luteus, Linn, Ft, ed. 2. 884). 

57. Hiska Hankaha and neighbourKood, at about 16,000 ft. 
The single specimen is too poor for satisfactory determination. 

OuEisiA MIJSCOSA, BentJi, in JDO, Frodr, x. 493 ; Wedd, CJiloru 
Andina, ii. 1 17, t. 60 A. 

26. Hiska Hankaha at about 16,500 ft. 

Andes from Pichincha to Sorata at 14,000 ft. and upwards. 

Labiatjs. 

Bystropooon canhs, BentJi, Lab, 326. 

12. Illimani, near 1st Camp, at 14,000 ft. 

Andes from Venezuela to Bolivia. 

Mioeomeeia BOLIVIAN a, Beutli, Lain 731 ; Wedd, Ghloris 
ii. 149, t. 63 B. 

3. Illimani, near 1st Camp, at 14,000 ft. « 

Andes of Peru and Bolivia, from 9000 to 14,000 ft. * 
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AMABrLLIRACEiE 

Eomarea GLAUCESCENS, Baker ^ in Joitrn, Bot. xx. (1882) 201. 

5. lilimaiii, Camp 3, at about 16,700 ft. 

Alpine region of the Andes of Ecuador, Peru, and Bolivia. 

Bomarea glaucescens, var. pitbeeula, Baker, loc. cii, 

14. Illimani, about 11,500 ft., just below Atahuailiani. 

Siibalpine region of the Andes of Peru and Bolivia. 

Gramine^e. 

Dexeuxia GLACiALis,llW<f. in Bull, Soc. Bot, xxii. (1 875) 
178. 

33. On the ascent from Hiska Hankaiia to Eocktootli Camp, 
at about 18,700 ft. 

The Bolivian Andes at 16,000 ft. and upwards. 

(It is not certain that the leaves and infloresceriees realij 
belong to the same plant, and therefore some doubt attaciies 
to this determination.) 

• •• 

Eedescriptions of Berkeley’s Types of Pungi.— -Part II. By 
(teorge Massee, F.L.S., Principal Assistant (Cryptogams), 
Herbarium, Eoyai Gardens, Kew. 

[Read 2ad May, 1901.] 

♦(Plates 4 & 5.) 

The following is a continuation, on the same plan, of the work 
commenced in this Journal, vol. xxxi. p. 462, and includes all the 
species of Bucomycetes and Mysteriacece, of which type speci- 
mens exist at pi^esent in the Kew Herbarium. 

Peziza elaphines, Berk. # Broome, in Ann , 4^ Mag . Wat , EM, 
Ser. IV. vii. (1871) p. 434, tab. 19. f. 18. 

Gregarious, sessile, base somewhat narrowed, subglobose and 
closed, then expanding and becoming saucer-shaped, about i jjini. 
diameter; disc pale grey, externally pale buff, margin paler, 
everywhere covered with cylindrical, obtuse, continuous or sep- 
tate, brownish hairs, which are parallel at the margin, 80-70 x 
6“6 p ; asci narrowly oyimdric-clavate, base stout, apex slightly 
narrowed, and the pore blue with iodine, about 50 x 6^; spores 
8, irnegiilarly 2-seriate, continuous, hyaline, narrowly cylindrical, 
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ends rather acute, straight or slightly curved, 8-10 x 1*5-2 fi 
paraph jses slender, hyaline, tips not thickened. 

Mollma el apliines^ Gillet, Champ. Fr. Diic,. p. 131 ; Phillips, 
Brit. Pise. 179. 

Fseiidolielotiim elapldnes^ Sacc. Syll. n. 1257. 

Dasyscyplia elapliines^ Massee, British Fungus-Flora, iy. 366. 

Exsicc* Cooke, P^ung. Brit. Exs. n. 659 ; Eabeuh. P"ung. Eur. 
n. 1813 (the specimens furnished by Broome). 

On dead wood. England, France. 

Under a low power the outside of the ascophore looks as if 
dusted with saccharine granules, as described by Berkeley ; but 
when seen under a powma of 400 diameters, the apparent granu- 
lation is seen to consist of the obtuse tips of the short hairs with 
which the outside is covered. Paring expansion of the ascophore, 
the hairs are often arranged in vertical lines. 

Peziza Teozetit, Berlc. in Journ. Linn, Soc,, Bot. xviii. (1881) 
pv38S. (Pi. 4. figs. 1 & 2.) 

Globose and closed at first, then expanding until plane, margin 
raiseil permanently, sessile or narrow’ed into a very short stem- 
like base, l-'2 nm?. across, rather fleshy; disc brown, externally 
paler, glabrous, but with delicate wriukles radiating from the 
point of attachment ; asci cylindrical, apex rounded, 260 X 16 ; 
spores 8, obliquely 1-serrate, hyaline, continuous, often 1-2- 
guttulate, when mature minutely wmrted or riignlose, elliptical, 
ends narrowed, and usually but not always furnished with a 
vsmall, smooth, blunt apiculns, 24-28 X lf3-14 p ; paraphyses 
rather stout, very slightly thickened at the tip, substance of 
ascophore parenchymatous throughout, cortical cells largest. 

Hmnarla Thozetii^ Sacc. Syll. viii. u. 569. 

On Nepenthes I Australia {Thozet, n. 934), On wood : Upper 
Hunter Kiver, Hew South Wales {Carter), 

Peziza CAEMTCjgrAELi, Berh, in herb, (PL 4. fig. 32.) 

Scattered or caespitose, stipitate, concave, then planeaudslightly 
margined, eventually slightly concave and immarginate, up to 1*5 
mm. across ; disc blackish-brown when dry, externally paler, gla- 
brous ; cortex parenchymatous, cells irregular, small, running out 
into densely packed, parallel, septate by phae at the margin ; stern 
1*5-2 mm. long, slender, often slightly curved, brown, slightly 
thickened and minutely downy at the very base; asci clavate, 
apex slightly narrowed, pore blue with iodine, base^ slender. 
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about 115 X 10 ft; spores 8, irregularly 2-seriate, cyliudrical or 
fusiform, ends acute, sometimes widest above tbe middle and 
becoming clavato-fusiform, often slightly curved, hyaline, smooth, 
continuous, often ' guttulate, 24-28x5^; paraphyses slender, 
numerous, tips very slightly clavate, brown, agglutinated to- 
gether. 

Ilymenoscypha Oarmiclaell, Phillips, in Grevillea, xix. (1891) 

p. 106. 

FMalea Carmichaeli^ Sacc. Syll. x. n, 4499. 

Selotium OarmicJiaeli, Massee, Brit. Pung.-Fl. iv. p. 250. 

On decayed wood and bark. Appin, Scotland {Ourmichael). 
The colour given is that of the dried specimen, and may require 
modification when fresh material is examined. 

Peziza PEOTETJSA, Berlc,^ M.A* Curt, in Grepillea,, iii. (1875) 
p. 159 ; Journ. Mycoh vi. (1891) p. 179, pi. 7. 8-11 (the asci 

' are represented too broad). 

Gregarious, rarely crowded, hypophyllous, at first subglobose 
and surrounded by the torn epidermis, at length becoming super- 
ficial and almost plane, about 0*5 mm. across, margin sometimes 
slightly flexuous > disc whitish, margin and outside darker, sub- 
stance thin and soft ; cortex and margin formed of rows of large, 
coloured cells which are biggest at the periphery; asci cylindric- 
clavate, apex slightly narrowed, and the minute pore blue with 
iodine, 50-60 x 5-6 /x; spores irregularly 2-seriate, continuous, 
hyaline, smooth, straighj^, narrowly cylindrical, or often inclined 
to he clavate, 5-7 x 1*5 ju ; paraphrases very delicate, filiform. 

JBseudo^eziza 'protrusa^ Pehm, Ascom. n. 310 ; Sacc. Syll. viii. 
n. 2980. 

Pyrenopeziza protrusa^ Sacc. Syll. viii. n. 1503. 

EcGsicG. Ellis, N. Am. Eung. n. 143 ; Thiimen, Myc. Univ. 
n. 519 ; Eehm, Ascom. n. 310. 

On the underside of dead leaves of Magnolia glauca. Lower 
Carolina {Qurtis^ nn. 1194 & 1195); Newfieid, N. J. (Ellis, 
jx, 2148). 

Brnmpent, dot-like, here and there surrounded by the cuticle, 
externally granulated, chestnut, within concave, white ; mouth 
flexuous (Berk. ^ Oarti), 

Peziza Vectis, Berk. ^ Broome, in Ann. 4^ Mag. Mat. Hist* 
Ser. III. vii. (1861) p. 449. 

Scattered or gregarious, superficial, minute, rarely exceeding 
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mm. across ; when young subglobose and closed, then becoming 
hemispherical ; disc pallid or pale grey externallj blackish-brown, 
and furnished, especially at the margin, with rigid, dark brown 
hyphse 30-50 X 5-6 fx ; excipulum formed of slender, interwoven 
hyphse ; asci clavate, apex somewhat narrowed, not blue with 
iodine, base stout, short, sometimes oblique, 60-65 x 8-9 u; 
spores 8, irregularly 2-seriate, hyaline, continuous at first, be- 
coming distinctly 3-septate at maturity, narrowly fusiform, ends 
acute, often slightly curved, 24-26 x 2*5-3 ^ ; parapbyses 
slender, very slightly thickened upwards. 

JBirottcea Vectis^ Sacc. SylL viii. n. 1605 ; Phillips, Brit. Disc, 
p, 284, pi. 8. f. 52. 

Mchinella Yeetis^ Massee, Brit. Pung.-Flora, iv. p. 304, 

On dead stem of Centaur ea nigra, Eyde, I. of Wight(J5Zo.r^;;z, 
n. 344). 

The present species belongs to the genus YcJimella^ established 
in Pungus-Flora, iv. p. 304. This genus is clearly separated 
from Firottcaa by the septate spores, and from JCrinella in not 
having lanceolate paraphyses. 

For some reason Phillips — in Brit. Discom. p. 24 — placed 
this species in Saccardo’s genus FirottcBa^ which is characterized 
by haviog continuous spores. Phillips translates Saccardo’s 
generic character, and says sporidia continuous ’’ ; then, in the 
specific diagnosis of his only species, says ‘‘ sporidia 1-3-septate.” 
In the Sylloge, viii. n. 1605, Saccardo hg-s retained the present 
species in his genus Firottcea^ and copies the description given 
by Phillips ; but at the same time attempts to reconcile the 
anomaly of placing a species having septate spores in a genus 
cbaracterized by continuous spores, as follows, “ sporidiis (spurie), 
,,1-3-se.ptatisf’' 

Peziza kitidtjla, Berh. ^ Broome^ in Ann, 4'' Mag, Mat, 
jEfZsZ. Ser. II. vii. (1861) p. 182. (PI. 4 . figs. 28, 29.) 

Scattered, stipitate, subglobose, and closed; then becoming 
cup-shaped, often irregular and nearly plane, pale tan, rather 
firm, externally very delicately 2 >owdered with glistening meal, 
J-1 mm. broad and high; stem short, equal, coloured like the 
ascophore ; hypothecium and excipulum minutely parenchy- 
matous ; cortical cells small, irregularly hexagonal, elongated in 
the direction from stem to margin, almost hyaline; asci small, 
narrowly cylindric-clavate ; apex slightly narrowed and^ot blue 
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with iodine, base short, stout, about 50 X 5-6 ju ; spores 8 
irregularly 2-seriate, hyaline, smooth, continuous (permanently ?) 
straight or curved, narrowly fusiform ; ends acute, 7-11 X 2*5^ 
paraphyses hyaline, slender, yery slightly thickened at the tip. 

Jlymenoscijflut nitidula^ Phillips, Brit. Disc. p. 142. 

Phialea nitidula, Sacc. Syil. viii. n. 1115. 

Plelotiu'M nitidulum^ Massee, Brit. Pung.-Pl, iv. p. 263. 

On dead leaves of Aira cmpitosa, England. 

There are indications of the spores being l~septate at maturity, 
but I am not certain on this point. Spores often curved or 
rather irregularly crooked. 

Peziza ETJEEtJEiPES, JBerJc. ^ Jf. A. Curt, in herb, (Pi. 4. 
figs. 30, 31.) 

Usually in small, crowded clusters, rarely scattered, stipitate? 
closed and piriform at first, then expanding until almost plane, 
but the extreme margin persistently raised, up to 1 mm. across 
and 15 mm. high, entirely brown (when dry), glabrous, passing 
gradually into the stem, which is narrowed downwards and 
covered with very minute fascicles of hypbSe, which give it a 
scurfy appearance ; cortex formed of slender, septate, parallel 
hypbas which run from base to margin; asci cyliudrical, apex 
rounded, not blue with iodine ; pedicel long, slender, about 110 
X 8/i; spores 8, 1-seriate, hyaline, smooth, globose or nearly so, 
5-6 diameter, or 5-6 x 4ju; paraphyses slender, numerous, 
hyaline, not at all or very slightly thickened upwards. 

Phialea furfuripes^ Phillips, in Urevillea, xix. (1891) p. 73 ; 
Sacc. Syil. x. n. 4500. 

On rotten wood. Yenezuela. 

The spores appear to be perfectly globose when quite 
mature. 

Peziza Steaminum, Broome^ in Ann, # Map. Mat, 

Hist, ser. II. vii. (1851) p. 182. 

Crowded or scattered, sessile but attached by a central point, 
hemispherical, then expanding, the margin remaining slightly 
incurved, up to f mm. across, rather fieshy; disc pale yellow or 
with a tinge of pink, externally glabrous but covered with crystals 
of oxalate of lime ; excipulum parenchymatous, cells minute; 
cortex consisting of parallel rows of hyphm, which pass into 
short, obtuse, parallel rows of hairs at the margin ; asci narrowdj 
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clavate, apex narrowed, not blue with iodine ; spores 8, irre- 
gularly 2"Seriate, narrowly fusiform, straight or very slightly 
curved, sinootli, hyaline, for a long time continuous, finally 
l-seplate, 6 ~Sxl' 0 ^; paraphyses slender, very slightly clavate 
hyaline. 

MoIUsia sfrmnineum^ Phillips, Brit. Disc. p. 196 ; Massce, 
Brit. Eungus-Elora, iv. p. 215. 

Pseudolielotiiim stramineum^ Saec. SylL n. 1247. 

Perfectly glabrous, but having a pulverulent appearance? 
especially when dry. T followed Phillips in placing this species 
ill the genus MolUda in Pungiis-Plora, iv. p. 215, but I now 
consider it to be a true HeloHum. 

Peziza Ascheei, inKoolc.f, M. Tasm, ii. p. 274 (1860). 
(PI. 5. fig. 21.) 

Scattered or gregarious, 3-8 mm. across, slightly concave, then 
often plano-convex and umbilicate, margin often undulate, 
glabrous, sessile but somewhat narrowed to a broad isli point of 
attachment ; disc deep crimson, outside whitish vitli just a tinge 
of rose-colour, margin somewhat raised when dry ; asei nnrrowly 
cylindrical, apex rounded, not blue with iodine, ICO x 10 8- 

spored; spores 1-seriate, perfectly globose, smooth, hyaline, 8/i 
diam. ; paraphyses filiform, apex curved. Hypotheciam formed 
of small-celled parenchymatous tissue, the cells gradually be- 
coming larger towards the exterior. 

JBarlcea ? Archeri^ Sacc. SylL x. n. 4478. 

On dead leaves, twigs, &c., lying on the ground, also on the 
naked ground. Tasmania. Specimens since received at Kew 
from Tasmania, communicated by Eodway, n. 686, are identical 
with Berkeley’s type. 

Saccardo has placed the present species in the genus Barlma 
with a query, but this position is quite correct ; the tomentoso 
exterior mentioned by Berkeley only refers to a white tomentum 
sometimes present at the point of attachment ; the exterior ot 
the ascophore is absolutely glabrous. 

Peziza CERATmA, Berlc, in Ilooh, /. FI, Tam, ii. p. 275 (18C0). 

BMalea ceratina, Sacc. SjTl, viii. n. 1102. 
oi Fucalyptus, Tasmania 

This species proves to be identical with BCelotium virgultorum^ 
Karsten. • 

1 2 * 
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PEmA FI. TasmAi. p. 27o (1860). 

FMaleahyssojena, Sacc. SylL viii. ii. 1104. 

On fallen branches. Tasmania A ^r). 

This species is identical with FLelotium aureim, Pers. 

Peziea (Mollisia) Anu]!fi)iAA\.BiiE, Berlc. M. A. Curt, Syn. 
Disc. Fung, of U. States, in Bull, Buff, Soc, Wat, Se, (1875) 
p. 297 ; Sacc, Syll, viii. n. 1517. 

Scattered or gregarious, superficial, closed and subglobose at 
first, then becoming almost plane, margin entire, more or less 
raised when dry, glabrous, |-| mm. across ; disc pallid, externally 
pitch-brown ; hypothecium and excipnlum formed of slender, 
interlaced hyphse, wldch gradually pass towards the cortex into 
row’s of olive-brown cells, winch increase in size as they approacli 
the periphery and margin ; asei clavate, apex narrow^ed, the 
minute apical pore blue with iodine, about llOxlOp; spores 
irregularly 2-seriate, hyaline, fusiform, ends acnminate, 3-se|)~ 
tate, 36-40x5 p ; paraphyses numerous, filiform, tips not at all 
thickened. 

Byrenopeziza Ar undinar Sacc. SylL viii. ih 1517. 

Eocsicc, Eav. Piing. Carol, fasc, iii. n. 38. 

On of Arundinaria. CdiVoYim, {Curtis) , 

The ])resent species is a typical species of Belonklium^ and 
wn'll stand as B. AEUNomAEiJS. Saecardo’s genus Belonhm, to 
which the present technically belongs, cannot stand, the distinc- 
tions from M.oui 2 igm''F Belonidium being too flimsy, and not 
even constant. The minute ascophores are attached by a central 
point, and readily fall away at maturity, leaving a minute, dark, 
circular patch on the substratum caused by the coloured hyplue. 
Belonidium pullum, Phil. & Keith, is closely allied to the present, 
differing in the somewEat shorter spores having the ends acute, 
and not acuminate. 

Peziza (Mollisia) miltophthalama, Berlc, ^ M, A, Curt, 
in C7'evillea, Hi, (1S75) p, 158. 

Erumpent ; clustered or solitary, rather fleshy ; disc plane from 
the first, pallid or pale primrose-yellow ; margin and external] v 
blackish, glabrous, *5-1 mm. diameter; asci cylindric-eiavate, 
subsessile, apex slightly narrowed and thickened, pore pale blue 
w ith iodine, 55-60 x 6 p ; spores 8, obliquely 1-seriafe, hyaline, 
conrinuous, very narrowly clavate, 7-8 x2p; paraphyses very 
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slender, not thickened at the apex ; cortex very dense, formed of 
blaekisli hexagonal cells 14-16 ja diameter, becoming smaller 
towards the inargio.. 

MoUisia miltoplitlialaina^ Sace. SjlL viii. n. 1385. 

On dead branches of Cornus flavida, S. Carolina {Bavenel^ 
n. 2174). 

Berkeley says ‘^hymeiiiiim vermillion’^ ; but in the fairly 
abundant type-material in the Xew Herbarium I find ifc as 
described above, and it is difficult to conceive that it could ever 
have been red. 

Peziza (Mollisia) OLiVACEO-LUTEA, Berk, in Grevillea^ iv. 
(1875) p. 159. (PL 5. figs. 19, 20.) 

Ascophore erumpent, then becoming quite superficial and 
attached by a small point, remaining more or less concave, 
glabrous, externally blackish-olive ; disc pale yellow, mm. 
across; asci cylindric-clavate, apex slightly narrowed, pore blue 
with iodine, pedicel very short, 50-60x7-8 p , ; spores 8, irregu- 
larly 2-seriate, continuous, hyaline, cylindric-fusiform, straight, 
14-17 X p ; •paraphyses filiform. 

MoUisia oUvaceo-lutea^ Sacc. Syll. viii. n. 1373 (1889). 

On dead leaves. Lower Caroliua {Rave7iel, n. 1204). 

This is not a good MoUisia ; the cortex consists of sparsely 
septate, parallel hyphse of a dark colour radiating from base to 
margin, where they become paler ; a structure agreeing with that 
of Fseiidopeziza, in which genus the species should henceforth be 
placed. 

Peziza (MoLiiiSTA) ExiniELLA, Berk. ^ M. A. Gurts in 
Gremllea, iii. (1875) p, 158. (Pi. 4. figs. 26, 27.) 

Gregarious, discoid, and with a very minutely raised margin 
when moist, thin, soft, and somewhat gelatinous ; when dry the 
margin is raised and wavy, and the substance rigid, about | mm. 
across; glabrous, disc yellow-rufous, becoming dingy purple- 
brown or blackish when dry ; hypothecium and excipulum 
minutely parenchymatous, cortical cells 5-8^ diameter ; a:'>ei 
narrowly cla vat e, apex narrowed, not blue with iodine, pedicel 
slender, about 45 x 6 /x ; spores 8, obliquely l-seriate, continuous, 
hyaline, narrowly elliptic-oblong, 5-6 X 1*5 /x ; paraphyses slender, 
tips clavate, or in some instances scarcely thickened. 

Pezizella eccicUeUa, Sacc. SylL viii. n. 1200. ^ ^ 
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On l)ranclies of Cot'nus IFloridct. liower Carolina {OurtiSy 
• 11,2474). 

Gregarious, regular, yellow-rufous (Berk. & M. A. Curt,). 

Tlie present species is a typical Orhilia, and will stand as 
0. ESIDIELLA. 

Peziea (Molltsta) EUSTEGiiEFOEMis, Berk. # If. A. Curt in 
Grevillea, iii. (1875) p. 158. (PL 4. figs. 20, 21.) 

Gregarious, subglobose and closed at first, soon becoming 
almost or quite plane, attached by a central point, and springing 
from a blackisb patch of mycelium not more effused than the 
diameter of the ascophore; externally pitch-brown, disc pallid, 
about I mm. across; hypotliecium and excipiilum formed of 
interwoven hyphaB, which pass into dark -brown cortical cells, and 
run out at the margin into 1-2-septate, browm, obtuse, parallel 
hyph^e, 40-60 /i long, and forming a dense fringe ; asci narrowly 
clavate, tapering below into a slender pedicel, apex narrowed, 
pore blue with iodine, about 130 X 12 p ; spores 8, irregularly 2- 
seriate, hyaline, narrowly elliptical, ends tapering, 8-septate, 
28-31 X 4-5 p; paraphyses numerous, filiform, ierj slightly 
thickened at the tips. 

Beloniim ? eustefficeforme^ Sacc. SylL xiii. ii. 2042. 

Boosicc. Ear. Fung. Amer. n. 31 0 ; Ellis, IST. Amer. F ung. n. 668. 

On culms of Anmdinaria macrosj^erma. Lower Carolina 
(Curtis, 11 . 1023). , 

Peziza (Moeltsia) aletgata, Berk, ^ Broo^ne, in Journ. Linn. 
Soc,, Bot. xiv. (1875) p. 107. (PI. 4. fig. 25.) 

Gregarious or crowded, sessile and attached by a broad base, 
at first globose and closed, gradually expanding until plane, often 
irregular when crowded, rather fleshy, honey-colour, quite 
glabrous, up to 1*5 mm. across ; entirely parenchymatous, cells 
small ; asci cylindrical, apex rounded, not blue with iodine, 
narrowed rather abruptly into a short, slender pedicel, about 110 
x9-10p; spores 8, obliquely 1-seriate, hyaline, smooth ellip- 
tical, ends obtuse, often 2-guttulate, 10-13x0-7 p; paraphyses 
slender, often ciirred, but not thickened at the apex. 

Pseudohelotium, alligatiim, Saec. SylL viii. n. 125S. 

On dead leaves. Peradeniya, Ceylon (TJiwaiies, n. 112.) 

Sometimes the ascophore is surrounded by a whitish, narrow 
zone^'of jnycelium, which springs from the basal cortical cells; 
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at other times this structure is entirely absent. Externally and 
the margin quite glabrous, the whitish pulverulent external 
appearance noted by Berkeley being due to the collapse of the 
external cells during drying. The fungus is a true Mollkia^ and 
wnll stand as Mollisia allioata. 

Peziza (Mollisia) pebistomialis, BerJc, ^ Broome^ mA?2?i, 
Mag, Mat, Hist. Ser. II. xviii. (1856) p. 126, pi. 5. %. 32. 

Ascophore subcylindrical, base somewhat narrowed, solid, 
glabrous except the margin, which is surrounded by 10-18, 
spreading, white, acuminate teeth, each consisting of a fascicle 
of slender hyphas; 25-35 g long, by 8-10 p. broad at the base, 
whitish; disc plane, about | mm. high, and not quite so much 
across ; hypotheciurn and excipulum composed of aseptate, 
hyaline hjpha3 very intricately interwoven ; the cortex is similar, 
and the hyplne run out to form the marginal teeth ; asci broadly 
clavate or fiisoid, widest portion sometimes above, sometimes 
below the middle, apex narrowed, base stout, about 85-90 x 
12 p ; spores obliquely 2-seriate, smooth, hyaline, narrowly 
elliptical or* sometimes almost cylindrical, ends rather acute, 
straight or very slightly curved, at first multiguttulate, then 
distinctly 3-septate, 30-35 X 5 /x ; paraphyses absent. 

Mollisia pe^nstomialis^ Phillips, Brit. Disc. p. 201, pi. 6. f. 37. 

Ogatliicula peristoinialis, Sacc. Syll. viii. n. 1281 ; Massee, Brit. 
Eung.-Fl. iv. p. 273 {peristomalis). 

On dead bark of holly. England. • 

A most exquisite object under a moderate magnifier, resembling 
Actinia in miniature {Berk. Broome), 

G-regarious, subglobose, and closed at first, then becoming 
elongate and more or less cylindrical, the base often slightly 
narrowed, but constantly sessile, apex truncate; disc not 
depressed, surrounded by acute, spreading teeth like the peri- 
stome of a moss. Allied to the genus Belonidiim in the 3- 
septate spores, but the sum of characters point to the genus 
Cgathiciila. 

Peziza (Mollisia) jLSiCAiA^.Berk, ^ Broome^ in Journ, Linn. 
Soc,, Bot, xiv. (1875) p. 106. (PI. 4. figs. 23-24.) 

Solitary, or usually in clusters of 2-4, sessile, subglobose and 
closed when young, then cup-shaped, often irregular from lateral 
pressure, 5-5 mm. across, pale orange ; externally very minj^tely 
pulverulent, due to the free ends of the parallel rowsT>f hyplne 


100 


ME. G. MASSE E—BEDESCEIPTIOXS OE 


forming tlie cortex ; asci narrowly clavate, pedicel slender, 70- 
80 X 8 fu, apex slightly narrowed, not blue with iodine ; spores 8, 
l~seriate, hyaline, smooth, globose, 3*5-4 // diameter; parapbyses 
filiform, septate, not thickened at the tips. 

G-rowing in the axils of the leaves at the ti|)s of the shoots of 
Macromitriim milcatum^ Erid. Ceylon {Tliivaites, n. 1219). 

The present distinct species will in future be known as Molli- 

SIELLA APICALIS, 

Teziza (Mollisia) AjsrDROPOGOiiris, Berk, Ji*. A, Curt, in 
Greviflea, iii. (1875) p. 158. (PL 4. fig. 19.) 

Scattered or gregarious, at first subglobose and closed, gradu- 
ally expanding until quite plane, attached by a central point ; 
externally blackish, glabrous ; disc yellowish-bay, |-| mm. across; 
hypothecium and excipulum formed of delicate, interwoven 
hyphse, running out into a dark-coloured cortex of parallel cells ; 
asci clavate, apex rounded, pore blue with iodine, narrowed 
helow into a slender pedicel, wall rather thick, about 100 x 15 p. 
spores 8, obliquely 2-seriate, hyaline, narrowly elliptical, ends 
narrowed, 3-septate, straight or sometimes verry slightly curved, 
19-20x5-6//; parapbyses slender, septate, often more or less 
branched, very slightly or not at all thickened at the tips. 

Belonimn Andropor/onis, Sacc. Syll. viii. n. 2035. 

On dead culms of Andropogon, Lower Carolina (Gurfis, 
n. 5045). 

This species is supposed to be represented in the following 
exsiccati :™Ellis, N. Amer. Pang. n. 61; Eabenh.-Winter, 
Fung. Eur. 3169 ; Eehm, Ascom, n. 609. The specimens are 
all of American origin, and furnished by Mr. J. B. Ellis ; and, 
furthermore, so far as I can ascertain h^ careful examination, 
show no trace of a Liscomyeete of any kind, but all agree in 
having an apparently undescribed species of SeM::otJigrelIa-^a 
mistake which 1 leave to one or other of the parties concerned to 
rectify. 

Peziza (Mollista) pbacta, Berk, ^ M, A, Curt, in Grevillea, 
iii. (1875) p. 158. (PL 5. figs. 22-24.) 

Erumpent, scattered, gregarious, or sometimes crowxled and 
forming short lines, about *5 mm. when quite expanded, at first 
globose and furnished with a minute pore, externally glabrous, 
hlackrsh -olive, disc grey ; asci cylindrical, apex narrowed, poie 
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l)liie with iodine, 60-70 X 7 /x; spores irregularly 2“Seriate, 
hyaline, smooth, very narrowly clavate, 9-12 X 2-3 jj. ; para- 
physes very slender, tips scarcely thickened ; hypotheciam and 
excipulum consisting of densely interwoven hypbjB, running out 
into a parenchymatous cortex of brown polygonal cells 9-12 ^ 
diain. 

JPp^enopeziza fracta, Sacc. Syll. viii. n. 1467. 

On dead stems of Hydrangea vulgaris. Virginia {ld>avenel^ 
n. 3332). 

This species is a typical Pseudopeziza^ and will stand as 
P. PEAOTA. 

It is just possible that the spores may become septate at 
maturitj^: there are apparent indications of a median septum, 
but fresh material is necessary to determine the point with 
certainty. 

Peziza (Htmeis-osctpha) tieidi-atea, Perlc. ^ IL A. Curt, in 
Journ. Linn. Soc., Bot. x. (1869) p. 369. (PL 4. figs. 38, 34.) 

8oon expanded, discoid, often more or less wavy ; substance 
thin, sessile > disc; hlackish-green with a tinge of purple, outside 
similarly coloured and minutely scabrid, up to 8 mm. diameter ; 
excipulum composed entirely of very thin, densely-interlaced 
hypbse ; asci narrowly cylindrical, apex rounded, base slender 
and often bent, about 60 x 7 ju ; spores 8, 1-seriate, narrowly 
elliptic-oblong, continuous, smooth, often 2-guttii] ate, slightly 
tinted with brown, 5"6 x 2-2-5 p ; • parapiiyses numerous, 
rather stout, cylindrical, septate, agglutinated together at the 
swnllen, coloured tips. 

Pezicula viridi-atra, Saec. Sjll. viii. n. 1308. 

On rotten wnod. Cuba (?Fhziy7z^, n. 369). 

“When dry the substance is rigid; the colour blackish pui'ple, 
which instantly dissolves when treated with dilute potassium 
hydrate, giving a purple solution. The present species is a 
Qlilormpleniiim and hence must stand as G. viEinr-ATEUM 
(Berk. <fe M. A. Curt.). Probably Berkeley noticed this affinity 
wdien he remarked “not staining the wood.” 

Pkziza (Htmeitoscxpha) eetjcopsis, Berh. M. A. Cart, in 
Journ. Linn. Soc., Bat. x. (1869) p. 368. (PI. 4. figs. 3, 4.) 

Scattered or gregarious, stipitate, closed at first, then expand- 
ing until plane and the margin often wavy and drooping. 
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substance thin, rather tough and flexible, glabrous ; disc pallid 
lilac or pale flesh-colour, externally slightly paler, 4-7 lurn. 
diameter ; stem almost equal, slender, glabrous, blackisi), 
3-4 mm. long ; substance composed entirely of thio, hyaline, 
closely-interwoven hyphse ; asci narrowly cylindric-clayate, apex 
rounded, 50 X 4-5 ju ; spores 8, obliquely 1-seriate, hyaline, con- 
tinuous, smooth, narrowly subcylindrieal, often slightly curved, 
5-6 X 1*5-2 juL ; paraphyses very slender, not thickened at the 
tips. 

JBMalea leiicopsis, Sacc. Syll. viii. n. 1091. 

Gn rotten wood. Cuba ( Wriglit, n. 372). 

Peziza xxlaeticola, Bet'h. m (PL 5. flgs. 28-31.) 

Ascophores in groups of 4-10 springing from a common base ; 
substance tough, formed of interwoven hypha^, pale brown (when 
dry), glabrous, 0*5 mm. diameter. Asci narrowly cylindrical, 
octosporous, 100 X 6 fi; spores elliptical, smooth, hyaline, 2-guttu- 
late, obliquely 1-seriate, 6 x 4-4*5 ^ ; paraphyses filiform. 

Growing in clusters on the ascigerous portion of some Xglaria, 
Venezuela. « 

The present species, which does not appear to have been 
described by Berkeley, will stand as Cefakgium xteaeiicola 
(Berk.). 

Helotixjm ceocifum, Berjk. ^ Jf. A, Curt, in Journ. Linn. 
JSoc., Bot, X. (1869) p, 369 ,* Sace. SylL viii. n. 909 (1889). 

Gregarious or crowded, at first obconic, the disc gradually 
expanding, but the margin remaining for a long time more or 
less incurved, narrowed below into a very short, stout, stem-like 
base, quite glabrous, everywhere saflron-yellow, 1-1*5 mm. across. 
AkScI sub cylindrical, slightly narrowed at the base, apex not blue 
with iodine, llOxlOy; spores 8, 1-seriate or sometimes inclined 
to be 2-seriate upwards, cylindric-fusiform, often slightly curved, 
hyaline, becoming distinctly 1-septate, and sometimes slightly 
constricted at the septum, 18-21 X 4-5 /j ; paraphyses iiiiear, 
sometimes branched. Hypothecium and excipulurn composed of 
slender, interwoven hypbae; cortex not differentiated. 

On dead twigs. Cuba ( WrigM^ n. 374). 

I have received the same species from Mr. A. P. Morgan, 
collected at Preston, Ohio ; growing on Quercus* 

■ ■■ ' ■ , ■ ' ■ ■ ' 
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Plattoeapha bivela, Berlc, 4' Broome^ in Journ. Linn. Soe., 
Lot xiv. (1875) p, 109. 

Grregai'ious or scattered, immersed, covered at first by a wliito, 
mealy veil, wliich is finally ruptured, forming an irregular margin 
which is erect or iacurved, whereas an external margin, formed 
of the ruptured epidermis of the host plant, is usually revolute ; 
disc brownish, often with a layer of bloom giving it a glaucous 
appearance j up to 1 mm. across, circular or irregular in. outline ; 
asci eylindric-clavate, apex rounded, not tinged blue with iodine, 
80“85 X 10-12 fi ; spores 8, irregularly 2-scriate, narrowly 
elliptical, or often slightly -widest above the middle and incliiied 
to become clavate, at first hyaline, becoming pale browji at 
jnaturity, 5-7--septate ; septa thick, 18-20 x 6-7 /.e ,* paraphyses 
slender, septate, very slightly or frequently not at all thickened 
at the apex. 

Oryjyto discus hivehis, Sacc. Syll. viii. n. 2767. 

On bark. Ceylon {TJnvaites. n. 684). 

The ascophores are very frequently grouped in clusters of 2-4 
individuals. 

• ♦ 

Platygbapha astboidea, Berlc. Sf Broome^ in Journ. Linn. 
jSoc., Bot. xiv. (1875) p. 109. (Pi. 5. figs. 5, 6.) 

Ascophores gregarious, immersed, covered at first by a white 
mealy veil, which is at length ruptured and forms an irregularly 
torn margin, formed of two layers ; disc reddish-brown, 1-2*5 mm. 
across; asci cylindrio-clavate, apex rt)unded and somewdiat 
thickened, not tinged blue with iodine, narrowed rather abruptly 
into a short, slender pedicel, about 70-75x10-12^; spores 
irregularly 2-seriate, narrowly elliptical, ends narrowed, smooth, 
hyaline at first, becoming pale brown at maturity, 3-5-septate, 
15-17 x5-6 fj . ; paraphvses slender, septate, not thickened at the 
apex, but sometimes bearing short branchlets. 

Oryytodiscus astroideus, Sacc. SylL viii. n. 2766. 

BlatygrapJia allo-rufa^ Berk. & Broome, Journ. Linn. Soc., 
Bot. xiv. (1875) p. 110. 

Cryptodiscus alho-rufus^ Sacc. Syll. viii. n. 2765. 

On bark, Peradeniya, Ceylon {ThwaiteSiTm. 69 & 629). 

Distinguished imm PlaiygraphasubTeticulata^ Berk. & Broome, 
by the longer spores which finally become 5-septate. The margin 
consists of t-wo membranes : the outer, curving outwards, consists 
of the ruptured epidermis of the host, which is white its*inncr 
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surface owing to a thin layer of the veil of the fungus adhering 
to it ; the inner membrane consists of the veil proper^ and stands 
erect or curves inwards over the border of the disc. jM’o trace of 
gonidia present. 

Plattgeapha stictoides, Leighton^ Lichens of Ceijlon^ in 
Trans. Linn. Soe. xxvii. (1870) p. 180, pi. 37. f. 37. (PL 5. 
figs. 1-4.) 

i\scophores gregarious, scattered or more frequently arranged 
in irregular little groups, immersed in the matrix, at first covered 
by a snow-white veil, which eventually ruptures and forms an 
irregularly torn persistent margin ; circular, elongated, or more 
or less wavy, '5-2 mm. across; disc dark grey (when dry); ascd 
cylindrical, apex rounded and not at all blue with iodine, base 
slenderly stipitate, 90-100 xSg; spores 8, obliqueh^ I-seriate, 
elliptic-oblong, ends obtuse, smooth, 3-septate, septa thick, at 
fi';st hyaline then tinged brown, the contents tinged green, 
12-14 X 6 p ; paraphyses very slender, delicately septate, some- 
times with a short branch near the apex which is not thickened. 

FlaU/grajpJia suhreficnlaia^ Berk. & Broome^ in dourn. Linn. 
Soc., Bot. xiv. (1875) p. 109. 

Crgptodiscus siibreticnlatus., Sacc. Syll. viii. n. 2764. 

On bark. Ceylon; tropical forests sonth of the island 
{Tlmaites., nn. 628 & 630). 

Leighton considered the present species to be a lichen, but 
there are no gonidia, anh iodine does not pyroduce a trace of blue 
coloration on the asci or other hymenial elements. Leighton’s 
type lias been examined in the Leighton Lichen herbarium 
which is located at Kew, The groups of apotliecia are sometimes 
arranged in an irregularly reticulate manner, hence Berkeley's 
specific name. 

Platygeapha magnieica, Berlc. 4^ Broome, in Joiirn. IJnn. 
Boo., Bot. xiv. (1875) p. 110, pi. 5. f. 26. (Pi. 5. figs. 7-9.) 

Scattered or gregarious, immersed in the matrix, and eventu- 
ally surrounded by an irregular, rigid, raised margin, formed by 
the torn and upraised epidermis of the host plant ; disc at first 
covered with a thin veil, becoming naked, plane, deep orange 
colour, 1*5-3 mm. across, circular in outline ; hypotheciiiin 
yellowish-hrown ; asci very large, clavate, apex slightly narrowed 
aud Slaving the wall thickened, not blue wdth iodiue, narrowed 
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below into a somewhat slender pedicel, about 400x30 fi; spores 
8, irregularly 2-seriatej hyaline, smooth, narrowly elliptic- 
fusiform, usually slightly curved, closely multiseptate (27-31), 
at length breaking up at the septa into thin discs, 110-140 x 
11-12 /i; paraphyses very slender, septate, very slightly thickened 
at rhe tip. 

Platysticta magnijica^ Cooke, in Grevillea, xvii. (1889) p. 95. 

Lichenogsis magnijica^ Sacc. Syll. viii. n. 2862. 

On sticks. Ceylon j tropical forests south of the island 
(^Thwaites, n. 624). 

This species is described in a footnote, and is not ii. 973 of 
“ The Fungi of Cejdon,” as stated by Saccardo, Syll. viii. p. 697. 

This fungus cannot possibly remain in Lichenoig%h as placed 
by Saccardo ; and as it is not Platggrapha according to 
Montagoe’s view of that genus, it should in future stand as 
Platysticta maonieica, Cooke. 

Patella EIA livida, Berlc. Broome^ in Ann. 4 ' Mag. Mat. 
Mist. Ser. II. xiii. (1854) p. 466. 

Gregarious or j:*onfluent, hemispherical, then almost plane, 
slightly narrowed to a very short stem-like base, or almost 
sessile but attached by a central point only, up to 1 mm. across ; 
disc yellowish-olive, with a buff tinge when dry, margin and 
externally pale, very minutely scurfy ; excipulum densely paren- 
chymatous ; asci narrowly clavate, apex narrowed, attenuated 
below^ into a slender longish pedicel, fhick-walied, 8-spored ; 
spores irregularly 2-seriate above, elliptic-ohloug, ends obtuse, 
smooth, hyaline, at first 4-guttuIate then 3-septate, straight or 
very slightly curved, 24-30 x 5-6 g ; paraphyses numerous, 
slender, somewhat irregularly curved, often with short branch- 
lets, in other instances all simple and equal. 

Bermatea livida^ Phillips, Brit. Disc. 310; Kehm, Krypt.- 
Fiora, Disc. 256. 

Sacc. Syll. viii. n. 3260. 

Bermatella liidda, 11 . 2027. 

Becmidionlimdum,Jjmxhotte,PlP'Mjc.'Be]g.21'4i. 

Fatellaria eonsiipata, Cooke^ JLsindh. Jx. 217(5. 

Bxsicc. Cooke, Fung. Brit. n. 578 ; id. op. cit. ed. II. n. 193 ; 
Eehm, Ascom. n. 462 (forma tefraspora). 

On pine-bark. Britain, Germany, Belgium. 

According to Minks the spores eventually become S-sjcptale. 
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Patkllaeia SPH^BOSPOEA, Berlc. Jf. yl. Curt, in CooMs 
^i/n. IJUc. U,S^, in Bull- Soc. Nat. ScL Buf, iii. (1875) p. 2G 
(name only) ; Phillii)S, in Grevillea, xviii. (1890) p. 85. 

Scattered or crowded, applanate, indistinctly marginate, thin, 
circular or slightly elongated, 1--2 mm. across, black ; escipiilum 
formed of interwoven hyphae of a dingy olive-brown colour ; asci 
cylindric-clavate, apex rounded, not blue with iodine, base 
narrowed ; spores 1-seriate, or sometimes inclined to become 
2-seriate near the apex of the ascus, typically broadly elliptical, 
ends obtuse, smooth, clear brown, continuous, sometimes l-gut- 
tulate, 9-12 x 7-8 fi ; paraphyses numerous, filiform, septate. 

Lagerheima sphcerospora, Sacc. Syll. x. n. 4671 ; Massee, Brit* 
Fungus-Flora, iv. p. 97, ff. 51-54, p. 91. 

On rotten wood. hT. Carolina, IJ.S.A. n. 4160) ; 

JNTew Forest, England (3fiss B. Taylor). 

Ill many asci the spores are all similar in form as described 
above ; in others some of the spores are normal, others globose, 
angularly globose, or piriform. 

Patellama ceatispoea, Be7'lc. Broome,^ in Ann. 4' Mag. 
Fat. Hist. Ser. II. xiii. p. 464 (1854); Phillips, Brit. Disc. 
p. 366, pi. 11. £. 70; Massee, Brit. Fmgus-Mora, iv. p. 102, 
ff. 15-20, p. 91. 

Gregarious, bursting tbrougb the bark when present, at first 
subglobose, then expanding and becoming inarginate, rather 
fieshj, contracting and slightly concave when dry, pitch-brown, 
glabrous, 1-1 '5 mm. across ; excipuium consisting of interwoven 
bypbm which become clavate, septate, brown, and arranged more 
or less parallel at the surface and margiu ; asci clavate, apex 
narrowed, 8-spored; spores hiseriate upwards, l-seriate below, 
narrowly clavate, apex rounded; base tapering and acute, straight, 
or very slightly bent, hyaline, or with a tinge of green, 3-5-sep- 
tite, with an indication of constriction at the septa when mature, 
30-36 X 5-6 jw; paraphyses numerous, slender, tips clavate and 
irregularly nodulose, septate, brown, adhering, sometimes 
branched. 

JDurella clavispora, Sacc. Syll. viii. n. 3257. 

On branches of privet, ash, Ac. Britain, 

Eeadily distinguished by the clavate, septate spores, and 
par^iphyses with brown thickened tips. 
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Pateelapia stygia, Berh ^ I'L A. Curt, in Grevilha^ yoL iv, 
(1875) p. 2. (PI. 4. figs. 15-17.) 

('xregarious, or sometimes crowded, orbicular, plane, marginate, 
attached by a central point, margia free, glabrous, black, about 
1 mm. across ; bypothecium dark-coloured, parenchymatous, 
running out at the surface and margin into large hexagonal cells, 
15-20 X 8-12 fjj arranged in rows, external cells almost globose, 
dark; asci cylindric-clavate, apex slightly narrowed and thick- 
walled, apex alone blue with iodine, 50x6~-7p; spores 8, irregu- 
larly 2-seriate, cylindrical, ends very slightly narrowed, 1-septate, 
brown, often very slightly curved, 15-16x4/i,- paraph jses very 
slender, septate, tips thickened, brown, agglutinated together. 

JPatella stfgia^ Sacc. Sjll. viii. n. 3215. 

On wood. New Jersey; Lower Carolina; Boston {Sprague, 
11.6234). 

This species will stand as Kaeschia stygia, distinguished by 
the narrow cylindrical spores and the large cortical cells of the 
a scop bore, 

Patellahia Bjloxami, Berk, in kerb , ; Phillips, Brit, Disc. 
p. 361. (PI. 4. figs. 13-14.) 

Gregarious, sessile, fixed by a central point, applanate, 
glabrous, at first with a slightly upraised margin, theu plane or 
slightly convex, black, about f mm. across ; excipuliim minutely 
parenchymatous, blackish-olive, cells becoming arranged in rows 
and almost quadrate towards the exterior and margin ; asci 
cylindric-clavate, not much narrowed at the base, apex slightly 
narrowed and thick-walled, everywhere deep, clear blue wdtli 
iodine, 50-60 X 7-8 g ; spores 8, irregularly 2-seriate, elliptical 
or fusoid, 1-septate, brown, 10-15 x 5-7 p ; paraphyses very 
slender, septate, tips thickened, brown, more or less agglutinated 
together. 

Karschia Bloccami, Sacc. Syll. viii. n. 3208. 

On rotten wood. England {Bloocam). 

Allied to Karschia lignyota, but readily distinguished by 
having the two cells of the spore of equal size. 

Patellaeta ata, Berk, in herb. (PI. 4. figs. 11, 12.) 

Superficial, attached by a central point, expanded and slightly 
concave; substance thin, glabrous, blackish brown (when dry), 
1*5 mm. across, irregularly contracted when dry; hypofeciuni 


108 


ME. G. MASSES — EEBESCEIPTIONS OE 


and excipulum composed of rather stout, hyaline, interwoven 
hyphce, whiicli pass into a dark-coloured smali-celled parendiy- 
matous cortex ; asci clavate, apex narrowed, not blue with iodine, 
about 160 X 16-17 /i 5 * spores 8, irregularly 2 -seriate, hyaline, 
narrowly elliptic-fusiform, at first multiguttulate, then 7-9-sep- 
tate, very slightly curved, 50 X 60 ft ; paraphyses numerous, very 
slender, tips not thickened. 

On small branches. Pangeronga, Java (Xurz, n. 381). 

A very fine species, which will now stand as Dueella lata. 

Patellaexa tasmanica, JBer/c, in HooJc.f. FI. Tasm. ii. p. 276 
(1860). (Pi. 4. fig. 18.) 

Gregarious, minute, applanate, at first slightly concave, then 
plane, glabrous; disc hay, often with a tinge of olive-green, 
finally entirely blackish, up to | mm. across ; hypothecium dark, 
cortex parenchymatous, cells small, olive-brown ; asci narrowly 
cylindric-clavate, apex slightly narrowed, about 100 X 7-8 ft ; 
spores 8, 1-seriate, and inclined to become 2-seriate, hyaline, 
continuous, narrowdy cylindrical, ends entirely narrowed, often 
a little bent, 14-16 x 3*5-4 ft ; paraphyses nlimerous, slender, 
septate, not thickened upwards. 

Fatinella tasmanica, Sacc. Syll. viii. n. 3162. 

On dead wood. Tasmania {Archer), 

Patellaeia AFEEO-cocciiirEA, JBerJc. ^ M, A. Curt. M8. in 
herh. (PI. 4. figs. 5-7.)' 

Gregarious, sessile, attached by a narrowed base, subglobose 
and closed when young, then expanded, but the golden-yellow 
fringed margin still incurved ; disc pallid, externally blackish- 
brown, glabrous, about J mm. across, closed, and often laterally 
compressed when dry ; hypothecium and excipulum formed of 
slender interwoven hyphm, these run out into a reddish-brown, 
small-celled, parenchymatous cortex, w^hich changes at the 
margin into a thick-set golden-yellow fringe formed of straight, 
rather closely septate smooth hairs, 80-150 ft long and 5-8 fi 
thick at the base, aud slightly tapering towards the apex; asci 
cylindric-clavate, apex slightly tapering, apical pore blue with 
iodine, 75-80x7 ft; spores 8, irregularly 2-seriate, straight, 
hyaline, narrowly fusiform, 1-septate, 23-25 x 3*5 ft- ; paraphyses 
slender, septate, tips not thickened. 

On dead culms of Andropogon scoparius, lying on the ground. 
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S. Carolina (no collector’s name) ; ISTewfield, N, Jersey, F.S.A.. 

{Ellis), 

The colours given above are from the dried plant, and may iti 
all probability require modification when described from living 
material. The fungus evidently belongs to Saccardo’s genus 
Helotiella , and will stand as Helotiella afeeo-coccinea. 

Patellaeia LTJEinA, Bei'lc, M. A, Qurt, in herb, (PL 4. 
figs. 8“10.) 

Gregarious or crowded, sometimes confluent, erumpeiit ; disc 
plane, often slightly wrinkled, dingy grey then blackish, persist- 
ently surrounded by the raised and torn epidermis, circular or 
somewhat irregular, up to \ mm. across; liypothecium and 
excipulum formed of very slender, interwoven hyphse, which 
pass into a dark-coioured, indistinctly parenchymatous cortex ; 
asci ciavate, gradually tapering downwards into a long, slender 
pedicel, apex rounded, not at all blue with iodine, 110-120 xl5ju; 
spores 8, irregularly 2-seriate, hyaline, continuous, narrowly 
elliptic-oblong, ends obtuse, straight or very slightly curved, 
14-16 X 4 ju; paraphyses slender, not thickened upwards. 

On young branches of Acer rubrum. Pennsylvania, U.S.A. 
(11.3815). 

ISrot previously described, so far as I am aware, althougli the 
herbarium material is in excellent condition. The specimens 
are marked Oenangiim ” by Curtis, hut the species must stand 
as Patinella luetda. 

Patellaeia eecisa, Berlc, # Jf. A, Curt, in Cooke's Sy 7 i. 
Disc. Z7./8., pt. ii., in Bull. Soc. Kat. Sci. Buff. iii. p. 21 (1875). 

This species proves to be identical with Vibrissea Guernisaci, 
Crouan. 

On small branches. ]N*ew England (Frost); Boston (Murray, 
11 .. 6231 ).,' , 

Patellaeia cokgeeoata, Berk. 4' A. Curt. MS. in herb. 
Berk. 

On oak. Pennsylvania (Micliener, n. 4808). 

This species is a synonym of Burella com'pressa, Tnl. The 
name may possibly be published somewhere, although I have not 
hitherto found it. 

CEJfAKGiXJM concitoum:, Berk. 4’ M. A. Curt, in Grevillea, iv. 
(1875) p. 5. (PL 4. figs. 85, 36.) ♦ 

Gregarious, sessile, glabrous, substance rather thick afid firip, 
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at first closed, then gradually expanding until saucer-shaped, 
finally plane, or even very slightly convex, usually ^ith the 
extreme margin upturned, up to 2 mm. across; disc blacks i, 
externallv paler, and with the margin irregularly raised when 
dry; substance entirely composed of rather stout, interwoven 
hyphse, which become thickened, brown, and arranged in a 
parallel series at the margin ; asci clavate, apex rounded, pore 
blue with iodine, wall rather thick, about 110 x 11-12^ ; spores 
8, irregularly 2-seriate towards the apex of the ascus, obliquely 
1-seriate below, hyaline, smooth, elliptic-fusiform, ends acute, 
S-septate, 19-22 X 6-7 p; paraphyses very _ uumerous, filiform, 
more or less agglutinated together at the tips, which are not at 
ail thickened , 

Scleroderris co 7 tcinna, Sacc. SylL viii. n. 2460. 

JU^rsicc, Eavenel, Eungi Amer. exs. n. 313. 

On small brandies of Quercus falcaia and Laurus Benzoin : 
Lower Carolina (Curtis, w. 2295, 3828, 6172); South Carolina 
(Eavenel, n. 2358, on oak twigs”). On Laurus Sassafras: 
Alabama (Feters, n. 5238). 

TYMI»A^^IS EHABBOSPOEA, Berk. M. A. Curt, in Grevillea^ iw. 
(1875) p. 3. 

Godro7tiarhahdospora, B&cc. SylL Yin. n. 2487. 

On bark of Acer. New England (Sp^-ague, n. 5831). 

This species proves, on examination, to be synony mous with 
Tympanis conspersa, Eries^ as defined in Brit, b ung.-El. iv. 128, 
from specimens sent by Tries to Berkeley, which also agree 
with Tries’ Scler. Suec. nn. 12 & 171. The drawing accom- 
panying the specimen cnlhd. Tympanis fLahdospo^^a in Berkeley’s 
herbarium sliows that the numerous minute spores in the ascus 
%vere mistaken for granular protoplasm, and that the slender 
paraphyses were, in turn, mistaken for filiform spores. 

Ttmpanis gyeosa, Beric. # M. A. Curt, in Grevillea^ iv. 
(1875) p. 3 ; Saee. Syll. viii. n. 2403. (PI, 4. figs. 37, 38.) 

Densely crowded in small groups of 6-12 individuals, slightly 
concave and irregular from mutual pressure when moist, laterally 
compressed and completely concealing the disc when dry, 
brownish-black, glabrous, sessile, 1-2 mm. across; substance 
formed of rather stout, interwoven hyplue which are deep brown 
in colour at the cortex; asci clavate, apex rounded, and not at 
all blue with iodine, wall thick especially upwards, 70-80 X 12 p ; 
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spores 8, irregularly 2-seriate upwards, 1-seriate below, elliptical, 
ends ratlier acute, 3-septate, second cell from the apex often 
slightly larger than the remainder, smooth, pale brown, 16-19 x 
7-8 /I ; parapbyses numerous, septate, rather stout, often 
branched, agglutinated together at the scarcely thickened tips 
by a brown substance. 

On bark, Virginian Mountains {Gurtis, n. 3338); on apple- 
tree bark, New England {Rtisselli n. 5940). 

The present species is a typical Bcleroderris^ and must take 
the name Scleroderris gyeosa. Eemarkable for the ascophores 
becoming laterally compressed until the opposite sides meet, 
thus completely concealing the disc, and looking exactly like 
My ^terium. In this condition the ascophore is either 

straight or more or less enrved. 

PHACimiTM PLtiRiDEKS, Berk, ^ M. A, Curt, in Journ, Linn, 
Boc.,Bot, X. (1869) p. 37L (PL 5. tig. 16.) 

Ascophores gregarious on large discoloured spots, which are 
not bounded by a darker margin ; disc circular, somewhat 
convex, blackish, eventually rupturing the epidermis into a 
variable number of acute teeth (usually 4-7), about 1 mm. 
diameter ; asci cylindrical, apex rounded, not blue with iodine, 
with a short, slender, and usually oblique pedicel, about 95- 
100 X 9 /X ; spores 8, hliforra, nearly as long as the asciis, 
arranged in a parallel fascicle ; parapbyses slender, only very 
slightly or not at all thickened at the tip. 

Coccomyces pluridemi Saec. SylL viii. n. 3062 (1889). 

On the leaves oi Glusia parasitica. Cuba (IFnyAifj nn. 531, 
532,533). 

The specimen in the Kew copy of Wright’s Pungi Cubenses, 
n. 713, wPich is called Pkacidium pluridens^ Berk., is something 
quite different to that species. 

Phacidium ELEOAixs, Berk, M. A. Cart, in Grevillea^ iv. 
(1875) p. 7. (PL 5. figs. 12, 13.) 

Scattered, black, subcircular, hypothecium thin, epitheeium 
adnate to the epidermis, which splits at maturity into usually 
three acute teeth; disc diug}^, not at all erumpent, 0‘5-l mm, 
diam. ; asci broadly sub cylindrical, almost or quite sessile, wall 
thick, not blue with iodine, 85--95 x 15-18 y ; spores 8, hyJline, 
irregularly biseriate, elliptical or subclavate, at first 5-7-sfq)t!>ite, 
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tlieii miulforni, 20---24 x7~9/i; paraphjses slender, apex slightly 
iiicrassated. 

Dotliiora elegans^ Sacc. Syll. viii. n. 31ol (1889). 

IJoJsice. Eav. EuDg. Carol, n. 51 (on Pinus Taeda). 

On sheatbs of living pine trees. Lower Carolina (Ravenel^ 
n. 3678). 

This species belongs to the genus Tridens; differing from 
Pliacidiim in the nniriform spores, and from Bothiora, in which 
it is placed by Saccardo, in not being erumpent. 

The species will stand as Tkibens eleg-ai^s. 

Phagij^ium limitatum, Berlc. ^ M, A. Curt, in Journ. Linn. 
Soc., Bot. X, (1869) p. 371. (PL 5. figs. 14, 15.) 

Ascophores gregarious, seated on pale spots which are bounded 
by a thin black line, up to 1 mm. across, epidermis usually split- 
ting into three acute teeth ; disc plane, pallid ; asci narrowly 
cylindrical, apex rounded, not blue with iodine, pedicel suddenly 
narrowed, usually oblique, lOO-llOxSp; spores hyaline, fili- 
form, multi-septate, nearly as long as the ascus, arranged in a 
parallel fascicle ; paraphyses slender, septate. . 

CocGomyces Sacc., Syll. viii. n. 3063. 

On dead leaves of Clusia parasitica. 

PHACinirM ELEG-ANTISSIMTJM, Be7'h. M. A, Curt, in Grevilleay 
iv. (1875) p. 5; Sacc. SylL viii. n. 2906. (Pi. 5. figs. 10, 11.) 

Epiphyllous, forming scattered or confluent white patches 
2-4 mm. diameter, bounded by a dark line ; ascophores seated 
on the patches, numerous, often arranged in iiregular concentric 
rings, epidermis usually split into three acute teeth ; disc plane, 
dingy, persistently immersed in the substance of the matrix; 
asci clavate or broadly cylindric-clavate, with a very short, 
abrupt pedicel, apex rounded, not blue with iodine, wall thick ; 
spores 8, hyaline, irregularly grouped in a mass, elliptic-oblong, 
ends obtuse, at first 3-septate, afterwards muriform, veriical 
septa 1-3, 20-23 X 8-10 ji ; paraphyses slender. 

On leaves of Ilex opaca., Alabama {Peters^ n. 4572); on the 
same host from S. Carolina {Ravenel). 

Some of the Alabama specimens are quite mature, and contain 
fruit, from which the above description is prepared. The fungus 
is in reality a Pkacidiwn in appearance, but having muriform 
sporqs and an immersed disc, requires the creation of a new 
genus fo: its reception. The following is proposed : — 
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Teibens, gen. nov. 

Ascomata immersa, disciforinia, immarginafca^ 
epidermidi coiicreto et cum illo in lacinise acutas e cenll^d"^ 
2 isci clavati, octospori ; aporm hyalinae, oMongas, muriformes : 
parapliyses filiform es, clavulatse. 

Eat Phacidkim dictyosporum, 

T. ELEOATS-TissiMTJM. (See p. 112 for T. elegans.) 


Excipula moEO-EUFA, Berk, in Hook, /. Bl. New Zeal. iL 
p. 202, tab. 106. f. 11 (1855). 

Scattered or gregarious, sessile, globose and closed at first, 
then opening by a minute pore, finally saucer-shaped, the entire 
margin remaining erect or slightly incurved, glabrous, §-§ mm. 
diameter ; disc reddish-brown, externally blackish ; hypothecium 
and excipulum formed of very slender, branched, septate hyphse, 
which pass at the cortex into brownish, gruinous cells ; asci 
broadly cylindric-clavate, apex narrowed and not blue with 
iodine, 75-80x12 ju ; spores 8, irregularly 2-seriate, hyaline, 
elliptic-oblong, sometimes slightly curved, 3-4-transversely- 
septate, afterwards with one or more vertical or oblique septa, 
27-30 X 7-S /Lt ; paraphyses numerous, very slender, hyaline, 
septate, not at all thickened at the tip. 

Scleroderris nigro-rufa, Sacc. Syll. viii. n. 2469. 

On the under surface of leaves of Pittospormi crassifoliuyn, 
Ilawkes Bay, New Zealand (Colenso), . 

Exoipula GEEGAEiAj^er^. in Rooh.f. FI, Neiv Zeal. ii. p. 202 
(1855). 

Erumpent; gregarious or scattered; disc pallid, externally 
blackish, glabrous, about | mm. across ; cortex parenchymatous, 
cells small ; asci cylindric-clavate, apex rounded, not blue with 
iodine, narrowed below into a slender pedicel, 100 x 9-10 /i; 
spores 8, irregularly 2-seriate in the upper part of the ascus, 
1-seriate towards the base, hyaline, smooth, elliptical or some- 
times inclined to be narrowly egg-shaped, or ohovate, 10-12 x 4- 
5 ft; paraphyses numerous, very slender, tips very slightly or 
fiequently not at all thickened. 

Fplielina gregaria^ Sacc. Syll. viii. n. 2427. 

On the upper surface of living leaves of a species of Gnagha- 
Hum, New Zealand {Golenso^ nn. 5056 & 5272). 

This species is a Pseuclojpeziza,, and will stand a§ P. gee- 

G AEIA. . ' , , , 
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Spni^sCTBiNA TiGiLLARis, Berh. in Ann, 4' Hist, 

Ser. III. XV. (I860) p. 450. (PI. 5. figs. 17, IS.) 

Entirely black, stem very slender, bead broadly elliptical, 
whole fungus up to 1 mm high ; asci narrowly cylindrical, soon 
deliquescing ; spores obliquely 1-seriate, hyaline, narrowly 
elliptical, with one thick, median septum, 5-6 x2 fi. 

On an old Polyporus growing on a beam in King’s Cliffe 
Church (Berkeley). On wood, Batheaston {Broome), 

The two following species •were founded by Schweinitz, and 
not by Berkeley, but as there is ample material of each in the 
Kew Hebarium collected by Schweinitz, and furthermore as 
the species are not at all well understood, it has been considered 
advisable to append fuller diagnoses. 

Peziiza CEiTiNTA, Sclitoeinitz, Syn. Fung, Am. Bor. n, 943 
(1834) ; Grevillea, xxii. (1894) p. 99. (PI 5. figs. 25-27.) 

Gregarious, sometimes con-fin ent, sessile, fixed by a central point, 
at first closed, then becoming widely expanded, margin often 
wavy or fimbriate, slightly raised, up to 1 mm. across; substance 
thin, soraewliat gelatinous when moist, translucent and rigid 
when dry; disc slightly concave, crimson or orange-red, some- 
times pale orange (when dry), externally paler, the margin and 
for a short distance below furnished with small, projecting 
clusters of obtuse hyphse 25-35 x 5-6 these tufts are usually 
agglutinated together fiy amorphous, honey-coloured lumps ; 
hypothecium and excipulum minutely parenchymatous, cells of 
cortex polygonal, 7-9 ju diameter; asci clavate, apex rounded, 
not blue with iodine ; pedicel slender, usually crooked, about 
50 X 6 ju ; spores 8, irregularly 1-seriate or sometimes 2-seriate 
above, hyaline, continuous, cylindric-obiong, ends obtuse, 5-7 X 
1*5-2 p ; paraphyses numerous, hyaiioe, slender, tips capitate^ 
piriform, or sometimes only very slightly thickened. 

Pezizella cruenta, Sacc. SylL viii. n. 1183. 

Peziza {Mollisid) filriseda, Berk. & M. xl. Curt, in Grevillea, 
hi. (1875) p. 157. 

Pseudohelotimnfihrisedum., Sacc. SylL viii. n. 1243. 

Peziza {Mollisia) mccliarifera^ Berk, in Grevillea, iii. (1875) 
p. 157. 

PseudoheloUum mcchariferum^ Sacc, SylL viii. n. 1242. 

Pewa^ rufida, Schweinitz, Syn* Eiing. Amer. Bor. n. if)5 
(18g4). 
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Fe-ziza regalis^ Cooke & Eliis, in Grevillea, vi. (1878) p. 91. 

Fezizella regalis^ Sace. Syll. viii. nn. 1177, 1182. 

JExsicc, Ellis, ]N\ Amer. Fung. n. 438; Ellis & Everli. N. Amer. 
Fung. ser. ii. n. 2326. 

On bark of* Ulmtcs americana : Virginian Mountains (n. 3311, 
no collector’s name on label). On Liquidamhar : Alabama 
(Peters, n. 5208), On bark of apple-tree : FTewfiekl, jM. Jersey 
(Ellis, n. 2778). On wood : Bethlehem, U.S.A. (Scliwemitz), 

The present species is a true Orhilia, and will stand in future 
'as 0, eufula.. 

Soft and inclined to be gelatinous when moist, rigid and some- 
what pellucid wdien dry ; margin usually raised when dry, oi'teii 
incurved, leaving a narrow slit or often a triangular opening. 
The margin is irregular, due to the projecting tufts of hairs, as 
is also the outside for some distance down; the amorphous 
lumps adhering to and probably secreted by the tufts of hypke 
give the appearance of being “ externally clothed wdth sugar- 
like granules,” 

Peztza chlora, Sohweinitz, Syn. Eiing. Carol, Su _ p , n. 1235 (an 
extract from Soc. Nat. Cur. Lips. 1822); Grevillea, xxii. (1894) 

p. 100. 

Gregarious, sessile, soft and rather fleshy, at first globose and 
closed, then expanding hut remaining slightly concave, and the 
margin more or less persistently incurved ; usual colour of the 
entire fungus pale yellowish -green, hut •sometimes passing from 
pale yellow to deep orange ; externally glabrous but frequently 
vertically striate, especially at the margin, 1-2 mm. across; 
hypotheeium and excipuium formed of slender, closely septate, 
branched, interwoven hyphse, these become thicker and coloured 
to form tiie cortex ; asci narrowly clavate, apex rounded, not 
blue with iodine, base narrow^-ed into a slender, crooked pedicel ; 
spores 8, obliquely 1-seriate, hyaline, continuous, sausage-shaped, 
often slightly curved, 5-6 x 1*5 //; paraphyses hyaline, slender, 
septate, slightly clavate at the tip. 

Clilorosplenium Schweinitzii, Fries, Summa Veget. Scand. 
p. 356 (1846). 

Peziza croctfinGta,'BeTk. & M. A. Curt, in Grevillea, iii. (1875) 
p. 160 ; Grevillea, i. tab. i. f. 5 (the orange form). 

Fezizella croeitmcfa, viii. n. 1193. 

On decayed wood, inside bark, &c. ^ * 

The present species appears to he not uncommon in the Uflited 
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States, being represented in the Kew Herbarium from Carolina 
(Scliwdint'^) -, North Greenbush {C. A. Peelc) ; Cotoosa Springs, 
Georgia (^Bavenel, n. 1730 ) ; Peuosylvanm 
n 3002) ; Newfield, N. J ersey {Elhs, nn. 2 ±99, 2886). 

The pr sent species is a CKlorosplenium, hence the name must be 
mioElpnEmirM CHLOBA. The range of colour from yellowish- 
?eerr through clear yellow to orange or saffron is often shown m 
different individuals of the same group. When dry the margin 
is incurved and grooved. 

Excluded Species. 

COBDIEBITES MUSCOiDES, JBerh. # ilf. A. Curt, in Grevillea, iy. 

( 1876 ) p. 2 ; Sace. Syll.'im. n. 3321. 

On wood. Pennsylvania {Miclener, 4314.). 

This is nut a Discomycete, It consists of an erect, branched, 
sterile stroma 4-7 mm. high, formed of more or less parallel, 
slender, coloured hyph®, externally downy. 

Peziza (Fibbina) pomicolob, BerJc. Bav. in Grevillea, iii. 

(1875) p. 157. • 

Pseudohelotiim pomicolo7\ Sacc. SjlL viii. n. 1^54 

On barli of Tascodium disiicJium. S. Carolina {Mavefiel^ 

11.1417)* 

This does not belong to the Discomycetes ; it is probably the 
infant condition of some Gorticium, but is quite sterile. 

Peziza soLEJfiiEOEMis*, Berlc, # ili. ^1. Curt, vn Grevillea, iii. 

(1875) p. 160, et xxii. (1894) p. 106. 

Pezizella soleniformis, Sacc. Syll. viii. n. 1159. 

Dead wood. Alabama (Peters, n. 6100). 

This species is a genuine Cyphella, having globose, smooth, 
hyaline spores, 4-5 /x diameter ; and will in future stand as 
Ctphella solexiieormis. 

Peziza (Htmexoscypha) exaeata, Berlc. in Grevillea, iii. 
(1875) p. 160. 

PUalea exarata, Sacc. Syll. viii. n. 1107. 

On dead wood. Lower Carolina (Curtis, n. 2119). 

This fungus proves to be a species of Guepinia, 

Helotium sclerotioides, Berlc, OutL p. 871 (1860); Phillips, 
Brit. Disc. p. 171 ; Sacc. Syll viii. n. 960. 

ExWwation of the type specimen shows this to be a true 

sclefotium. 
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Helotium: melleum, Berh, Broome, Fungi of Ceylon, 
n. 957, in Linn. 8oc. Journ., Boi. xiv. (1875) p. 107 ; 8acc. Byll. 
viii. n. 1002. 

This is a corticolous lichen, and must not be confounded with 
Helotium melleum, Berk. & Broome, in Ann. & Mag. 17at. Hist. 
8er. IV. vol. xv. (1875) p. 38; Sacc. SjlL viii. n. 94i8 (as 
Helotium Fergttssoni), which is a different species. 

Peziza albo-tecta, Berh. 4* AT. A, Curt, in Linn. 8oc. Journ., 
Bot. X. (1869) p. 367. 

This is a lichen. 

Peziza tela, Berk. M. A. Curt, in Grevillea, iii. (1875) 
p. 156. 

This species proves to be a CypJiella, and is described in Joiirn. 
Myeol. vol. vi. (1891) p. 179, pi. 7. ff. 12-13 (1891), as Ogpkella 
tela, Massee. 

Peziza heepotricha, BerJc. in Hook. Journ. Bot. vol. iii. 
(1851) p. 16, tab. 1. f. 2. 

This is an "epipliyllous lichen. 

Peziza Bloxami, Berk. Broome, in Ann. 4' Mag. Nat. Hist. 
Ser. II. vol. vii. (1851) p. 181. 

A very doubtful production, superficially resembling a Tapesia, 
but no trace of asei can be found in the ample material in Herb. 
Berk. Hew. Possibly a Cyphella, but, if so, immature. 

Peziza (Patellia) Adamsoni, Berk, in Journ. Linn. Soc., 
Bot. xiii. (1873) p. 176. 

This is a lichen. 

Peziza (GtEOpxxis) stjbgrakulata, Berk. Sf M. A. Curt, in 
Jou^rn. Linn. Boo., Bot. x. (1869) p. 366. 

I cannot find a fungus agreeing with Berkeley's description, 
having granulated spores. Hwmaria granulata, Sacc., is abun- 
dant on the piece of dung on which the type is supposed to be 
present. 

Peziza (Humaeta) rtjbebbima, Berk. 4' Broome, in Journ. 
Linn,Boc.,Bot.JXv.{lS^B)p.lO^. 

This supposed is the immature, collapsed, state of a 

minute species of 
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MK. Gt. KASSEE. — EEDESCEIFKOIsS OF 

EXPLAJSrATIOlS" OF THE PLATES. 

Plate 4. 

Fig. 1. Thozetii, Berk., nat. size. 

2. Upper portion of ascus of same, containing two spores; also tips of 
two parapbyses, X 400, 

S. Feziza leucopsis. Berk., nat. size. 

4. Ascus and parapliysea of same, X 400. 

b. Fatellaria cmfeo-coccinea^ Berk. & M. A. Curt. ; ascus and parapliysis, 
X 400. 

0. Spore of same, X 400. 

7. A scophore of same, X 35. 

8. Fatellaria lunda, Berk. & AI. A. Curt., X 10. 

9. Section of same, X 10. 

10. Ascus of same, X 400. 

11. Patellar ia lata, Berk. ; ascus and parapliyses, X 400. 

12. Spores of same, X 400. 

IS. Patellaria Bloxami, Berk. ; ascus and parapbjses, X 400. 

14. Spores of same, X 400. 

15. Patellaria stygia, Berk. & AI. A. Curt.; cortical cells of ascophore, 

X 400. 

16. Ascus and paraphysis of same, X 400. 

17. Spores of same, X 400. 

18. Patellaria tasmanioa, Berk. ; ascus and paraphysis, X 400. 

19. Peziza Andropogonis, Berk. & M. A. Curt. ; ascus and paraphysis, 

X 400. 

20. Peziza eustegicsformis, Berk. & M. A. Curt. ; ascus and paraphyses, 

X 400. 

21. Portion of cortex and marginal fringe of same, X 400. 

22. Peziza ilicincola, Berk. & Broome ; coloured cortical cells showing the 

hyaline, spine-like outgrowths, X 400. 

23. Peziza apicalis, Berk. & Broome; groups of plants seated in the axils 

of the leaves at the apex of a shoot of Macrornitriurii sulcatum, X 25. 

24. Ascus and paraphyses of same, X 400. 

25. Peziza alligata. Berk. & Broome ; ascus and paraphyses, X 400. 

26. Peziza exidiella. Berk. & AX. A. Curt. ; group of plants, X 25. 

27. Ascus and paraphyses of same, X 400. 

28. Peziza nitidida, Berk. & Broome \ plants X 25. 

29. Ascus, paraphyses, and free spores of same, X 400. 

30. Peziza furfuri^jes. Berk. & AI. A. Curt. ; a group of plants, X 20. 

31. Ascus, paraphyses, and free spores of same, X 400. 

32. Peziza Carmichaeli, Berk. ; ascus and paraphyses, X 400. 

33. Peziza viridi-atra, Berk, & AI. A. Curt. ; a single plant, nat. size. 

34. Ascus and paraphyses of same, X 400. 

35. Ceyiangiim concinmm. Berk. & AI. A. Curt. ; ascus and jiaraphysis, 

X 400. 

36. Free spores of same, X 400. 

37. Tmipanis gyrosa, Berk. & AI. A. Curt. ; ascus and paraphyses, X 400, 
^38. Free spores of same, X 400. 
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Plate 5. 

Fig. 1, Flat^c/rapka stioioides, Leighton ; a group of ascophores foi'ining an 
irregular reticulation, uat, size. 

2. A single ascophore of same, x 7. 

3. Asciis and parapbyses of same, X 400. 

4. Spore of same, X 800. 

5. Flatygra^pha Berk. & Broome ; ascus and parapbyses, X 400. 

6. A single ascophore of same, X 7. 

7. Flatygmpha magrdfiea, Berk. & Broome; plants on bark, nat, size. 

8. Ascus and parapbyses of same, X 400. 

0. Free spore of same breaking up into its component cells, X 400. 

10. Phacidiiim eleganfissimum^ Berk. ; the fungus on portion of a leaf of 

Ilex opaca,^ nat. size. 

11. Spores of same, X 400. 

12. Fhacidmm elegans, Berk. & M. A. Curt. ; ascus and paraphysis, X400. 

13. Free spore of same, X 400. 

14. Fhacidmm limitatum, Berk. & M. A. Curt.; ascophore emerging through 

the torn epidermis, which has been split into three teeth, X 20. 

15. Ascus and paraphysis of same, X 400. 

16. Ascidium phiridens, Berk. & M. A. Ourt. ; ascophore emerging through 

the torn epidermis, which is split into several acute teeth, X 20. 

17. Sphinctrina tigillaris, Berk., x 10. 

18. Asciis ancT spores of same, X 400. 

19. FezLa oUvaceo-liUeayl^QYk.; ascus and paraphysis, X 400. 

20. Spores of same, X 400. 

21. Tesiza Archeri^ Berk. ; ascus with perfectly globose, hyaline spores, 

also two parapbyses curved at the tip, X 400. 

22. Peziza fracta, Berk. & M. A. Curt. ; group of fungi on a branch, nat. 

size. 

23. Two plants of the same species in different stages of development, 

X 60. 

24. Ascus and spores of same, X 400. 

25. Peziza crnenta, Schweinitz, on bark, nat. size. 

26. The same slightly magnified. 

27. Ascus and parapbyses of same, X 400. 

28. Peziza xylariicola, Berk., growing on a species of Xylaria^ nat. size. 

29. Section of ascophore, slightly magnified. 

30. Asci and parapbyses of same, X 400. 

31. Free spores of same, X 400. 
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ME. K. 


E. BEOWN : A EEViSIOK OF 


A Eevisioa of tlie Genus 

certain allied Genera of Compositse. By N. E. Beow^, 
A.L.S. 

[Bead 20fc]i June, 1901.] 

(Plate 6.) 

The <renus Sypericophyllum was founded by Steetz up^on a 
lemarLble plant (if. compositarum, Steetz) collected by Peters 
in Portuguese East Africa, wMcb, owing to the want of sufficieii 
material, has been the subject of considerable confusion, three 
other species having been mistaken for it, and a specimen of the 
true E. compositarum redescribed as a new species. Eurtber, 
Bentbam (Journ. Linn. Soc., Bot. xiii. (1873) p. 4^, ‘ind in 
Bentham & Hooker, Genera Plantarum, ii. p. 39/) united 
Eypericoplyllum (together with Ohatpnenia, Hook. & Arm, 
&nljEspejoa, DC.) with the genus Jaumm, Pers., and thus the 
marked peculiarities of the genus have been lost sight of. For 
an examination of the Kew material demonstrates that the view 
taken by Bentham of the identity of these four genera is quite 
untenable, since they all possess characters that entitle them to 
rank as distinct from each other. The genus Eyperieophyllum 
is certainly very distinct- from Jaimiea, not only in distribution, 
habit, and appearance, but by the presence of glands in its 
leaves and tissues, its flat receptacle, 4-5-angled achenes, and 
remarkable pappus, the hooked bristles of which appear to be 
unique in the Order. It is therefore proposed to restore this 
and the other three genera to their former generic rank, the 
following being a key to their distinctive characters 

Heads discoid or radiate, many-flowered ; 
receptacle conical ; acbenes linear- 
oblong, 10-ribbed, glabrous ; 
of straight, slightly flattened ciliate 
bristles, or of 1-3 minute setae or 
none ; corolla very much longer than 

the pappus; leaves fleshy, linear-sub- 
terete, without glands. —Shores of 

Mentevideo, Patagonia, and California. Jauiviea, Pers. 
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Heads discoid^ 3-7-flo\vered ; receptacle 
small/ flat ; ovary and achenes very 
stout/ CO mpressed-obconical, with 1 
obscure rib down the middle of each 
of the two broad faces, very densely 
covered with adpressed hairs ; pappus 
of several broad lanceolate meinbranoiis 
scales, with a rather stout midrib ; 
corolla very slightly exceeding the 
pappus ; leaves herbaceous. — Mexico 
and Nicaragua. Espejoa, DC. 

Heads radiate, m any-flo w ered ; receptacle 
flat; achenes linear-cimeate, sharply 
4-angled, pubescent; pappus of many 
straight bristles as long as the corolla- 
tube, furnished with a half-adnate 
membranous wing or tooth on each 
side at the base; leaves herbaceous, 

obscurely pellucid-dotted.— Mexico . . Oha3TVmexia, Hook. & Arn. 

Heads discoid, nt^iny-flowered ; recep- 
tacle flat ; achenes narrowly cimeate, 

4-5-aiigled, pubescent or subglabroiis ; 
pappus of many rigid bristles, hooked 
at the apex, shorter than or sub- 
equalling the corolla-tube, ciliate or 
glabrous ; leaves herbaceous, with • 
immersed glands, sonietinies pellucid- 

dotted. Tropical Africa HyPEjirGOPHyLLPM, Steetz. 

ith icgaid to the species of Syj^epicopJt^lIuM sonic coii- 
liisioii has ari)Sen on account ot the absence of good niateidal at 
the time when the Gompositai were worked up for the ' Flora of 
Tropical Africa.* When the 3rd volume of that work was 
published, the only representative of the genus SyperieopJiyUmi 
at .Kew was a mere scrap of a flowering branch, collected in 
Zanguebar by Captain J3urtoB, whicb, probably by reason of the 
absence of the characteristic stem-leaves, was mistaken for 
H. compositamm^ Steetz, an identification that has led to some 
confusion amongst the other members of the genus. As there 
is now good material of five distinct species of 
at Kew, J give the following brief synopsis of them 
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I, Leaves cordate and as broad or broader at tbe base tlian at 

the middle pai’t, glabrous. 

1. H. COMPOSITAEITM, Steetz, in Feters, Mossamh, Bot, 499, 
t. 50. Bracts of tlie involucre not ciliate. Flowers mucli longer 
than the involucre. Pappus-bristles about as long as the corolla- 
tube, slender, ciiiate, some of them nearly or quite straight at tbe 
apex. — Jaumea Jolm&toni^ Baker, in Few Bulletin, 1898, p. 153. 

Portuguese East Africa. — On hills, near water, between 
Unangu and Lake Shirwa, 3000-4000 ft., Johnson^ 271 Boror,. 
Bios de Sena, Peters. British Central Africa. — Fyasaland : 
Masuku Plateau, 6500-7000 ft., Whyte \ between Mpata and 
the commencement of the Tanganyika Plateau, 2000-3000 ft., 
Whyte I Nyika Plateau, 6000-7000 ft., Whyte, 228 ! 

Jaumea Jolmstoni, Baker, was not founded upon the specimen 
from Archdeacon Johnson, but upon those of Whyte, collected 
under the auspices of Sir Harry H. Johnston. 

II. Leaves much narrower at the base than at the middle part. 

A. Flowers much longer than the involucre. 

2. H. ANGOLENSE, N, JS. Browii, Leaves oblanceolate, obtuse,, 
scabrid-pubeseent on both sides. Outer involucral-bracts ciiiate. 
Pappus-bristles rigid, much shorter than the corolla-tube, suh- 
ciliate at the base. — Jaumea angolensis, 0. Hoffm. in BoL Soc.. 
Brot. X. p. 178; Hiern, Cat. Afr. PI. Welw. i. p. 589, J*. com- 
^ositarum, Klatt, in Ann. Faturhist. Hofinus. Wien, vii. (1892) 
p, 103, not of Benth. &> Plook. f. J, OUveri, Vatke, ex Baker 
in Few Bull. 1898, p. 153, under J. Jolmstoni. 

Angola. — Huilla : in marshy places along the Biver Lopolio, 
Welwitsch, 3965 ! Malaiige, Tlieuscli, 470 ! 

3. H. ELATUM, W. JE. Broion. A glabrous herb. Leaves 
elliptic or elliptic-lanceolate, obtuse or subacute. Involucral- 
bracts not ciiiate. Pappus-bristles glabrous. — Jaumea tdata, 
0. Hoffm. in Engl. Jahrb. xxviii. (1900) p. 506. J. compositarum, 
Benth. & Hook. f. ex Oliver & Hiern, in PL Trop. Afr. iii. p. 395. 

G-ermanEast Africa. — Zanguebar, I Mainland opposite 
the island of Zanzibar, Xh^Icl Portuguese East Africa. — In 
the swamps at Hondo, near Beira, Hon, Mrs. Pcelyn Cecil, 241 ! 

' British. Central Africa.— TJrungu : Fwainbo, Carson, 96 of 1894 
collection I ISTyasaiaud : without precise locality, Whyte, 8 1 

4. H. scABEi.jDiJM, N.P. Brown, n. sp. .Herba 3-4- 

^ ped.aiis, .hahitu H* elatU Caulis . scabrido-pubescens. Folia. 
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opposita, sessilia, inferiora 4-6 poll, ioaga 1|~2| poll, lata, 
superiora minora, elliptica vel lanceolata, obtusa vel subacuta, 
basin versus rotundatum vel obtusuin angustata, Integra vel 
repando - denfcata, 5-nervia, utrinqne scabridula. Iir* iicri 
squamae ovatae, orbiculato-ovatse vel raro lanceoiatse, obt s vel 
acutse, plus minusve scabridulo-pubescentes, niarginibus minute 
ciliatis vel subglabris ; squamae interiores 4|-5 lin. longae, 
1|“4 lin. latae; squamae exteriores breviores. Elores quam 
involucrum subduplo longiores, aurantiaci ; corollae tubus 4 lin. 
longus, lobi 1 lin. longi, lanceolato-oblongi, siibobtusi. Acbaeoia 
4-aDgularia, pubescentia, pappi setae 1-2 lin. longae, rigidae, apice 
uncinatae vel eircinatae ; basi ciliatae. 

British Central Africa. — JSTyasaland : between Kondowe 
and Karonga, 2000-6000 ft., Whyte ! Manganja Hills, 1000 ft. 
alt., Kirlc I Shire Highlands, near Blantyre, not at all plentiful, 
Bit^ehanan, 78 1 439 ! 

A scabrid-pubescent herb. Leaves elliptic or lanceolate, obtuse 
or subacute. Involucral-bracfcs more or less pubescent on the 
back and often minutely ciliate. Pappus-bristles ciliate at the 
base. The nerves of the involucre-scales are much less numerous 
in this species than they are in U, elatum^ N. B. Br* 

AA. Plow^ers scarcely exceeding the involucre. 

5. H. COKGOENSE, N, B. Brown. Stem slightly scabrid. 
Leaves lanceolate or elliptic-lanceolate, bearing a few short 
very scattered bristles on both sides, scabrid-ciliate on the 
margins. Involnerai-bracts glabrous, not ciliate. Pappus- 
bristles rigid, much shorter than the corolla-tube, glabrous, — 
Jaimea congensis^ 0. Holfm., in Comptes-rend. Soc. Bot. Belg. 
xxxix. (1900) p. 33. — eompositmnmi^ Durand c% Schinz, Etud. 
EL du Congo, p. 182, non Benth. Hook. fil. 

Congo Free State. — By the Eiver Congo above Stanley Pool, 
Johnstoiil 

The plant described By Xlatt in Bull. Herb. Boiss. iii. (1895) 
p. 425, under the name of Jaumea altissima, is unknown to me ; 
but, judging from the description, it cannot be either a Jnmnea 
or a Sypericopliyllum. 

DESOEIPTION OF PLATE 6. 

Hyperieophylkm scalmm, ISF. B. Br. 

i?ig. 1. A bract from the involucre. Fig. 2. A flower. Fig. 3. Pa'Jjpus-bristles. 

Fig. 4. Three stamens. Fig. '5. Apex of the style. All enlarged. 
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The Peoea of Tibet oe High Asia ; being a Consolidated 
Account of the Tarious Tibetan Botanical Collections m the 
Herbarium of the Eoyal Gardens, Kew, together Avith an 
Exposition of what is tnown of the Flora of Tibet. By 
W . Botting Hemsley, F.L.S., F.E.S., Keeper of the 
Herbarium and Library, assisted by H. H. W. Pbaeson, 
MA., F.L.S. (Contributed by permission of the Director.) 

(With Map.) 

[Bead 16th January, 1902.] 

lETEODUCTION. 

On June 1, 1899, we* exhibited to the Society a selection of 
High-level Plants from various parts of the world, and made 
some remarks on their general characteristics, on the greatest 
altitudes reached by flowering plants in different latitudes, and 
on the conditions under which plants exist in such situations.. 
That exhibition was intended as preliminary to an account of 
several collections of dried plants from high levels in Asia and 
South America, received at Kew during the last three or four 
years. Our final aceounf’of the Andine collections has already 
been presented to the Society, and has appeared in the present 
volume, pp. 78-90; and we now have the honour of reading 
some portions of a much more extended paper on the Flora of 
Tibet. Acting on the suggestion of the President on the occasion 
of our exhibition, we propose treating more iu detail of the High- 
level Plants of the World at some future time. 

Although these collections are small, they are of great value 
and interest on account of the information accompanying the 
• specimens concerning the altitude at which they were gathered, 
the colour of their flowers, and other particulars, only obtainable 
on the spot. They are also valuable as representing, in most 

* It should be explained that Mr. Pearson was joint author of this paper in 
the form it was first presented to the Society, but in consequence of a change- 
in his appointment he was unable to take part in the additional work involved 
in reconstructing it on the present plan. 
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instances, the whole vascular flora of the districts, or rather 
routes, traversed bj the various travellers, whose aim it was to 
collect a specimen or specimens of all the diferent Mads of 
plants observed. It should be borne in mind, however, that the 
conditions under which these arduous journeys were made 
prevented systematic botanical exploration beyond a very narrow 
strip of the country traversed in each case, 

Histoet OF Botanical Biscotebx IN Tibet. 

Before entering into particulars of the collections to be 
enumerated, we will briefly sketch the history of botanical 
discovery in Tibet, and we shall perhaps be excused for repeating 
here some facts that have appeared in the Society’s publications 
of comparatively recent date. 

We have happily still among us two of the pioneers in the 
botanical investigation of Tibet, namely, Sir Joseph Hooker and 
Sir Eichard Strachey. It would be superfluous for us to dilate 
upon the services to Geographical Botany rendered by Sir Joseph 
Hooker during liis long period of activity ; yet we may say that 
we are greatly indebted to his work in what follows. 

As most o£ the Fellows of our Society ai'e aware, Sir Eichard 
Strachey published so recently as 1900 (‘ Geographical Journal,’ 
XV.) a Narrative of his journey, in company with J> E. Winter- 
bottom, to Lake Manasarowar, in '^V'estern Tibet, upwards of 
fifty years ago. This Narrative contains relatively more botan- 
ical information from direct observation than those of ail the 
other travellers combined. In this connection it may be men- 
tioned, as a curious coincidence, that Winterbottom’s own set of 
his dried plants, together with his original notes, which had 
lain aside untouched since his death in 1854, was presented 
ill 1900 to Kew, by his relatives Miss J. Pain and Mrs. 
Gnosspelius. 

Strachey and Winterbottom did not penetrate far into Tibet 
Proper, yet far enough to obtain materials sufficient to afford a 
very good idea of the character of the flora of this elevated 
and very dry region. Nothing, so far as we are aware, was 
published at the time on the plants, though a very elaborate 
table showing their distribution, altitudes, colour of flowers, and 
other particulars, was printed and privately circul^ted.^ Con- 
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^^erninr this coUectiou, Hooker and Thomson (‘Bora Indica 
T f n ee') sav: “The beautiful preservation of the 

;E7;en“ » tbi S.™ the »o.t „lu.ble toe it. ». 

S toev« hoe. di.tribut=d from Mi.” Ill the pl.nte ot 

tL colleolion ». takm »p i» Hooke* • Her. of 

though . uumbor of them ate »ot touod itrth.u rts te'bm»l 1 ■ 

A separate list of them has also been published by *’• ' 

Duthie, Director of the Botanical Department of B 

in E E. T. Atkinson’s work entitled ‘ Gazetteer of e i 

west Provinces of India,’ vol. x. 1882 ; and Sir Eichard Strachej 

himself contributed an abstract of the Tibetan portion of the 

ejection to my paper on Thorold & Bower’s and EockhiHs 

Tibetan plants in the Society’s Journal (vol. xxx. pp. 101 140). 

The Brothers Schlagintweit should also be mentioned, because, 
although they collected little in Tibet and few of ® 

have come under our notice, we make use of sonm of tlmii 
observations on climate and altitudes and disti-ibution. Ihej 
travelled in the Karakorum region in 1855 to f 

Tibet, a little to the north of the country visited by Stechey 
and -Winterbottom, passing through Gartok and north-westward, 
by way of Yarkand, to Kashgar. Their collections and obser- 
vations were made in the most methodical and detailed manner 
We shall discuss more particularly their data on the greatest 

altitudes attained by Plowenng Plants. _ 

Dr Thomas Thomson, whose book of travels is entitled 
‘Western Himalaya and Tibet,’ did not enter Tibet Proper, 
not bavin"' crossed the Karakorum range of mountains. Ihe 
explanation of the title is that a part of the Korth-westerii 
Himalaya and Karakorum mountains was formerly designatec 
Tibet, or Little Tibet, or, in part, Baltistan. We shall have 
something more to say in this connection later on. 

Victor Jacquemont, who traveUed in the same region between 
1828 and 1832, also did not get beyond Little Tibet, or Western 
Tibet, as it is usually designated in the ‘ Flora of British India. 

Sir Joseph Hooker crossed into Tibet to the north ot Sikkim 
by way of the Donkia Pass, and reached and ascended^ Mount 
Bliointso, the height of which he estimated to be 18,590 ft. aboie 
the leveKpf the sea. Flowering plants were collected almost to 

the summit." 




FliOEA OF TIBET OB HIQ-H ASIA. 


127 


The writings of the earlier European travellers, Marco Polo, 
Hue, Turner, Bogle and Holland, as well as the later native 
Indian travellers, such as Sarat Chandra Das'^, contain no 
dehnite hofcanical information. 

Eor the resumption and continuation of botanical work in 
Tibet and the adjoining countries, we are largely indebted to 
Eussian explorers and French missionaries, especially during the 
last quarter of the last century. Foremost among the Eussians 
was the late Greneral JST. M. Przewalski. He began his extensive 
travels in 1871, and between this date and 1885 he crossed Tibet 
from the north almost to the south and from east to west, 
besides making many detours ; and lie systematically collected 
objects of natural history throughout these journeys. Mr. G. N. 
Potanin, Hr. P. J. Piasezki, and Mr. A. Eegel are other Eussian 
travellers who made large botanical collections in Chinese Turkes- 
tan, Mongolia, and China, and, to a lesser extent, in Tibet. The 
-conibiued collections of the first three travellers were taken in 
hand by the late Mr. C. J. Maximowicz, and the first part of 
his elaboration^ of the Tibetan part appeared in 1889, under 
the title of ‘Flora Tangutiea.^ Unfortunately the talented 
author did not live to publish any more. This part contains the 
Thalamiflorae and Discifione ; in other words, the natural orders 
Eanuiieulacefe to Ehamuacea?, in the sequence of Bentham and 
Hooker’s ‘ Genera Plantarum.’ The enumeration is preceded by 
an Introduction in Eussian and Latiif, to which we are largely 
indebted for general information on Tibet and the neighbouring 
countries. Maximowicz also published the first part of a ‘ Flora 
iMongolien,’ which is of the same extent and of the same date as 
the ‘Flora Tangiitica.’’ He had piwiouslj published a general 
account of the collections, mainly from a geographical point of 
view'. To this we shall have occasion to x’efer again. 

The history of the collections on which this paper is based is 
contained in the ‘‘ Itineraries’- and other sectioiis. 

* tJgveii Gyatscho, wlio aceompaified Das, made a botanical collection 
between Phuri and Lliasa. It is in the Oalcntta Herbarium, and has not yet 
been ])ublishe{:] as a whole, but, judging from the number of new LabiaUc from 
that region published by I)r. B. Train (Journ. As, Soc. Beng. lix. 2, pp, 291- 
318), it contains a considerable jiumber of novelties, though perhaps mostly 
belonging to the Himalayan Flora as distinguished from the Tibetan. ^ 
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Boenbabies anb Phtsxoab Chabactkbistiob of 
Tibet is a somewhat vague geographical term oi J “ 
in Central Asia, and, under the circumstances, we 

better than follow Maximowiez, except that 
we cannot do better tnau u Emmdarv. It i®' 

take the Himalaya Mountains as the the^ highest 

remarkable as being on the whole, ^ . extreme 

country in the world. It is equally remarkable tor its ex ^ 
dryness, especially in the western, northern, and centra p - 
aS Hk;wire for its high snow« as eomp-ed ^ 
southern slopes of the Hitnalaya Mountam^^ 
equal-sided quadrangle between 30° and 36 

4 - 89° in tlie centre and east, mcludinj^ 

Ta 80 "»aTo 2 - E “ Mari«owic. aidnot 

mtlude the coantrj eolith oi the thirtj-tMt pmllol, 

Lrltled pol.ul.ti...- It ie hounded 0 . the ‘i “*“ 

Proper - on tbe south by the Himalaya Mountains ; , 

f;rkL.i.,. .»a Hitukoni. t 

b, the Keri., Togut D.h» « Kuen L..., „ 

Sh!aiM:ount.iu.. Chinese or ■E.elem Turkesl , 

nart and Mongolia, in the eastern par , ^ _ +.p;,ntlv 

Lm’ediately to tbe north. None of these 
defined. Per example, tbe eastern boundary ™ 
latitudes between 99° in the Batang region m the son-h, an 
in9^ in thp- "Kuka Nor region in tbe north. 

W^hte^Wy „pl».ed .on.e o£ the -; 

cerning the western bonndMy, and the 
nneertin. For inel..e.,i. *hnt we »«l‘7 “'“li 
corner of Tibet and the adjoining part of China p 
houndarie. vary in difiere.t m.p. 1 B.t.ng ^ 

son.eli«e. in.Inded in Ssechnen “ nS» o" 

Tibet ” And even tbe more eastern district of M^P“’ 
Mnt (.t t Io2« SO- »d 3«> SO',, where the Abbe D.r.d 
Kboured is termed Chinese Tibet. But here, as well as at 
TachienM, where Mr. A. B. Pratt made a large eoHeetion of plants, 
partly worked out by ns, tbe vegetation is luxunant la c , 
Ld belongs to tbe Himalayan or Indo-Chinese Moiw 

Maximoivicz describes (from the data supplied by the mu .. 
* Prom this point throughout this paper it has been considu td j 

sLrskt’rr- r A - 

One ha's only to remember that the extremes are: longitude 80 
latitude 28°-'39°. 
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travellers, lie is carefni to state) Mougolia and Nortli Tibet 
as elevated plateaux, forming three terraces, separated from 
each other by chains of mountains running from west to east. 
Mongolia, the lowest of these terraces, is from 2000 to 4000 ft. 
above the level of the sea, followed by a second at 10,000 ft., and 
separated from Mongolia by the ISTan Shan chain, which is called 
Tsaidam. . The third is separated from the second by the Tan La 
chain, and rises to a height of 15,000 ft. This is Horth Tibet, 
properly so-called ; but Tsaidam is commonly included in Tibet, 
as it partially is in the present paper, though we have few 
plants from that part. The Tibetan plain at 14,000-15,000 ft. 
and upwards above sea-level may be divided into two unequal 
parts by an imaginary diagonal line from the desert of Odontala 
in the north to Tengri Lake in the south. The rivers and 
rivulets to the west of this line drain into numerous, often large 
salt-lakes. To the east of this line, as well as the country 
south of Lhasa, the drainage is to the sea, chiefly to the east by 
the feeders of the Hoanglio and the Yangtze and the upper 
Brahmaputra, while a relatively small south-western portion is 
drained by the Sutlej and Indus. The western plain or plateau 
consists of vast wide valleys between lofty parallel mountain- 
chains running from the west to the east, and rising to 20,000 ft. 
and upwards. With few exceptions the mountain-chains are 
naked and arid in the extreme ; hut some of the higher peaks 
are permanently covered with snow. The valleys and inequalities 
of the plain are largely filled or covered with a deposit called 
loess, the product of erosion, wind-borne to its present position. 
In places the loess deposit is of great thickness, the result of 
centuries of almost incessant dust-storms, and intersected by 
streams and rivers, more especially in North China ; and where 
there is sufficient moisture it is exceedingly fertile. The com- 
position of loess varies, hut it is more or less calcareous and 
argillaceous and of a friable nature. In some districts it is mixed 
with sand; in others gravel predominates. We sometimes find 
the word loess ti’anslated by mud, but it would be mostly dry 
mud within our limits, and loam is perhaps a more intelligible 
rendering of the word. ■ ■■ 

Climate^., 

The data concerning the climate of Tibet are very incomplete, 
but sufficient to give an idea of the general characteristics.^ In 

* Temperatures have throughout been converted to Fahrenheit’s thermometer^ 
and the -f- and — refer to the zero, and not to the freezing-point. 
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the a«t pi.™ gi™ • f«» ‘""'f i?° 

relating chiefly to the Eastern and Northern parts. 

The winter in Tibet, observed three times in ^ 

.-1 tlhPrpfore the best known season, is cold, piacticai y 

rji- “trrirJied a„, ...pe-t..™ 

KArP The mean temperature of December and January 
sphere. ^ L +2°-3 Fahr., but the nocturnal temperature 

In January the lowest temperature was observed, -28 
soon afterwards the mercury froze ; at 1 p.m. it o.q 

+„ 4.11’-6 and even higher; on sunny days occasionally +39 0 
was reached, and once even +46“-0 in consequence of the P^esrace 
in the air of a copious dust heated by the sun s rays. 

I the wind, often violent, always blew from the west Thus 

both in October and November there were ten stormy days, i 
December fourteen, in January eighteen. * 

were frozen in October; the larger rivers in Norembm the 
lakes are so salt that they never become ice-bound. _ Later on, 
on account of the extreme dryness of the air, the ice on t e 
XaTps evaporates, the greater part of it d-ppears and t^ 
Tre dried up; similarly the rivers become waterless. Herbs 
also become so dried up that they crumble when touched arid 
ie glund to powder beneath the feet. The Yak and other mid 
animals were observed to Hck up their food rather than detach 
it bv tbeir teeth. ' 

Snowstorms are very frequent, and always tempestuous on 
account of the west wind. Nevertheless, snow falls sparingly 
and in very small quantities and usually disappears on the 
following day, dissipated by the wind-blast and the heat of the 
.round. Hence level places and the flanks of the mountains 
Tooking south were destitute of snow, and only on the ^ovth^ii 
slopes did the snow remain for any length of time.^ The 
inhabitants state that in some years the snowfalls are heavy , 
but they do not remain long, or all the animals wouid perish. 

The limit of perpetual snow in Tibet 
the lowest limit of the glaciers, and lies at 16,o00 1 1 ,000 it. , 
it is evidently much higher than in Amdo around the upper 
Hoangho and on the south side of Nan Schau, where perpetual 
snow 'begins at 15,700 ft., whilst on the northern slope of the 

same range it descends to 14,700 ft. ■ _ _ 

Spring in Tibet is cold and tempestuous, and disturbed by 

frequent snowstorms. 
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As iu spring, so in summer, frequent and sudden changes o 
the weather occur— from heat to cold, from clear to cloudy; and 
the state of the weather is so changeable that the mhjitants- 
assert that each village in Tibet has its own weather. For rn- 
stance, in the desert of Odontala (35» K. lat.), on the second of 
June, after a warm day, there ai-ose a tempest with a heavy fall 
of snow, and after this the temperature fell to -9 •4- ^ 

other days, at 1 b.m. the air-temperature in the shade was 66 z,. 
and later 69°-6. In the open it was very hot, but any cloud 
rising in the clear sky caused a lowering of temperature and often 
snow or hail. On clear nights in July the temperature fa s 
to 22°-5. The sky is usually cloudy. Eain or snow falls 
every day ; thunderstorms occur frequently. With the con- 
stantly falling rain the streams are quickly swollen. A river 
which in winter is scarcely 60 ft. wide, in summer spreads to a 
breadth of 300 ft. ; the Murussu, with a bed 6o0 
winter, becomes swollen in summer to 4800 ft., and at the same 
time the water, which in winter is clear and limpid, becomes 
thick and muddy. All Tibet becomes, as it were, an immense- 
swamp. No journey whatever can be undertaken, because 
the only material by which, in these regions, a fire is kindled 
for cooking food, drying wet garments, and warming men 
numbed with cold— the dried dung of osen— is softened and 

dissolves. , , 

Autumn is calm, dry, and rather warm ; tempests are rare, but 

when they do occur they arise in the west. The characteristics 
of summer seem to prevail throughout Tibet; but in the alpine- 
region of the Keria range rains were observed at least daily, and 

the mountains were enveloped in clouds. , . 

The province of Amdo, on the north-eastern boundary o 
Tibet, 4er6 the plains are more than 12,000 ft. high, rising, 
above the course of the upper Hoangho and its affluent streams,, 
has almost the same climate as Tibet. During the month o 
June, for instance, snow falls every day— indeed, according o 
the inhabitants, on some plains it never rains throughout the 
summer, but snows. Cold and storms prevail at the saum time 
that spring is flourishing in the depth of the valleys. I'iever- 
theless a temperature of 80 ° was observed in July m en on these 
elevated plains. In the deep river-valleys the air-temperature is 
cooler. A calm winter has a fairly copious suowfafl, hut even 
then only the northern slopes of the mountains are covered with 
snow for any length of time ; recent snow, even in February, 
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. , , T At tlie end of ISTovember tlie Hoanglio was 

pe»aM.t and w.. .l.eady 

^ • Februar V The temperature at 1 P.M. in February was 

.ad April ?7--5 Baring ft, aight i. F.b»»y it 

rf ttrair, tUe violeat wind., and ft, coH nigbtt 
la the o-rowtli of herbs and trees. In Amdo, in the 

Talley of "the stream Eako Gol, flowing into the Sining, the first 
herbfthe dwarf Gentiana squarrosa, opened 

Loiming of April, and the leaves of trees and shrubs began to 
Lfold about the same time. In the highest gorge of the Eiver 
Yedsin so late as June 1st only ten species of 
were collected ; and in elevated exposed places at that date not 
even traces of vegetation were visible. In the zone ot alpine 
meadows flowers were produced from the end of June to the end 
of Au-ust On the Nan Schan Mountains the thickets and, by 
the Tfddie of August, the meadows have an autumnal appearance. 

iT he desert of Odontala, North-east Tibet, the first flowers 
opeLd n the beginning of June, but in a cautious manner as 
appear above ground ; indeed, up to this time they 
W beea Lvered by their leaves. In the Mur-ussn valley 
flowering herbs are found in the middle of ^nne, but shrubs are 
still naked, and only in the beginning of July do they begin to 

^“istidm! aitited 3000^000 ft. lower, has a much less severe 
climate ; the temperature is warmer, the snow and ram less abun- 
dant, the sky usually clear and storms less frequent, but the 
air is often Ml of dust as in Mongolia. In the summer clouds 
of obnoxious insects appear, and to such an extent 
whole region becomes a desert and the inhabitants, vith tliui 
flocks and herds, go up into the mountains. 

Maxiniowicz, to whom we are indebted for the grcMer p^ of 
the foregoing remarks on the topography and climate ol iibet, 
refers, L already mentioned, more particulaily to 
eastern part— the part from which we have the kast luateiial. 
Eor the west we have Strachey and Schlagintweit s obsenations 

and data, besides the results obteiiied by the more recent 
traveUe,rs. We may here quote a few sentence^ roni General 
Sir E. Sti'achey (Journ. Linn. Soc.,Bot. xxx. (lbJ4)l). 101) . 

“ The climate of these parts of Tibet is very extreme. The air 
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is very dry, and tlie sull^s power in the rarefied and usually 
cloudless sky very great. The vegetation is meagre in the last 
degree ; and in the tract that I visited, which, being much nearer 
to the Himalaya than the region through which Capt. Bower 
passed, is no doubt better supplied with moisture, I estiaiated 
that not one-twentieth part of the surface w'as covered with 
vegetation. The comparison of Mr. Thorold^s collection of 
plants with that made by Mr. E. Winterbottom and myself in 
1847 will be of considerable interest.” 

Messrs. Schlagiiit\yeit’s meteorological observations did not 
cover more than two or three seasons, and in many districts less ; 
but they afford some idea of the climate of Western Tibet and 
the adjoining countries. They calculated the annual mean 
temperature at 16,500 ft. as follows : — 


Outer Himalaya, southern slopes ... 

32° Pahr. 

Inner Himalaya, southern slopes ... 

29-5° „ 

Western Tibet, and northern slopes 

of tlie 

Himalaya and Karakorum chains 

31 ° „ 

Kiien Lnen., both sides of the crest 

20-5° „ 


The mean decrease of temperature for altitude, the result of 
a great number of obseiwations, was I"" Eahr. for 890 ft. The 
decrease of temperature in latitude is analogous to that in 
Central Europe, namety 2*^ Fahr. for 1^ of latitude ; but in High 
A sia, when the isothermal lines are reduced to the level of the 
sea, there is a decided decrease of temperature from west to east. 
The conditions of atmospheric moisture are exceedingly irregular 
over the different parts of High Asia. In Tibet the annual 
amount of raiu varies between two and six inches only, whilst in 
JSikkim, in the eastern Himalaya, it exceeds 120 inches a year. 
This is of special importance with regard to the vegetation. The 
difference in the relative humidity of the atmosphere was found 
to be much greater in Tibet than previous data might have led 
us to expect. The dryness was frequently so great that only 
1 to 1§ per cent, of relative humidity was obtained 

In a comparatively recent summary of the rainfall of the 
earth, Supan gives the total amount of precipitation in the 
Pamirs, at Leb, and at IJrga. The observations in the Pamirs 
were made at a Bussian military post, near the confiueiiee of the 
rivers Murgliab and Ak Baital, in about 73° 6' and 38“' 8',- at an 
altitude of a little over 12,000 ft., and extended overdone year 
only. The total for the year was rather less than 1*9 inclu 
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During ft. of AugMt »i Ortob« “Jf; 

cipiftso. .h.ftv„ > 

millimetre per month. January. The 

tbe lowest, 19, m Fahr. January was 

mean 

ft. .oldest ».»*” «»“ ftito»e - 

T“d ftelolt «“% siviM . »g. , 

Stol Tf u"?? “i'givt"".' 81 miUtoetot. e,.sl 
Xttft ..eth-ett Moogelie, ™ ft.ot »d 

;i o.. of Kiachta, at an altitude of 4376 It. Me 

a degree ^ observations is a trifle over 7-5 me hes. 

average fall ot uve ye ^ 394^0) was 4*45 inches. 

The average annual rainfall of K-ash^ { J 

. . -U 4. ^ro o' nnd 39° 27', at an altitude of 4000 It. 

This is in about 70 2 ana ^ ’ nn 4"^9- 

n 4- * M ^ WellbY’s ‘Through TJnkno\^n Tibet, pp* 

Captain M.S.WeUby s » observations, which we re- 

431, contains some and Malcolm’s route 

produce in a condensed for . 7 ^ ^ ^ 

Loss Bhet ™ he.™. 3d" »d 38 of ^'“8 P...„plisW 

ft. t.ri tor »...fts they 

June Twenty-six fine days. Snow on four days. ^ uids 
variable tbrougbout. Coldest night 7° i a n . , 

Ju^WlhWWWonTfine days. Snow, W°WWhr 

Prevailing wind north-west. Coldest night (10 th) hi ah . 

Wallst" night 1° of frost. Average night mmimum 
August; El'eveii fine days and eighteen on which ram cm snow 

fell. Winds variable. Several severe summs. toldcat 

■ umlit 18° Eabr. ; warmest '40° ; average mg it f -• - . 

S^ler: Twen’tytoe days and ‘-"'“By wnl, .»w »■ 
• vnln Prevailing wind west. Coldest, lug 
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warmest 35°. Average frost at night 12°. Temperature at 
7 P.M. on the 27th reached 64° Eahr. 

October: Bay an Gol, camp 127, to Tankar, camp 141; about 
97° 45' and 36°. From here the course was north-east and 
around the north coast of Koko Nor. Twenty-seven fine 
days ; two cloudy ; two with snow. Coldest night 5° Fahr. ; 
warmest 30° ; average night 22°, Cultivation is practised in 
long. 101°. 

Mr. Eockhill, whose route in 1892 was between 90° and 102° 
and 29° and 37°, compiled a table of mean monthly temperatures 
reproduced below. The Tibetan part of the journey was made 
during the months of February to September, and the general 
direction was southward. See Itineraries,’’ p. 148. 

Mean corrected Montlily Temperatures from January to 
October, 1892. Fahrenheit. 



7 A.M, 

2 P.M. 

. 

7 P.M. 

Mean. 


o 

O 

o 

o 

January 

1*2 

30*4 

17-7 

6-4 

February 

17-5 

390 

27-0 

27‘S 

March 

18-9 

39*0 

26-3 

2S*i 

April 

28*1 

52*4 

32-5 

37*1 

May 

40*9 

61*5 J 

44-3 

48-9 

June 

35*7 

56*2 

S8-3 

43*4 

duly 

42-6 

54*6 

44’2 

4rl 

August 

41*7 

63-8 

49-5 

51*6 

September 

50*7 

64-0 1 

50-8 1 

5M 

October , 

47*3 1 

1 i 

48-0 

47*5 i 

47*7 


Some further information on climatology will be found in the 
extracts from the narratives of the various travellers whose 
itineraries are sketched below. These, Ave may add, are limited to 
the travellers whose botanical collections have been investigated 
by ourselves, or w^hose observations we have repeated. 


I cannot conclude this introductory part without a few words 
respecting the authorship and the assistance received* from 
various persons. Although Mr. Pearson is not responsible for 
LIHF. JOTJBH. — BOTA’N'X, TOU. XXXT. ^ 
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any part of the paper in its present form, except for the 
approximate correctness of many , of the statistics, 
translation of Maximoivicz’s data relating ^ 

climate he is really joint author of the enumeration of the plants. 

I am also greatly indebted to him for collecting data enihodied 

in various other parts of this paper. Thanks are due o- 
Miss Hemsley and Mr. S. A. Skan for help in transcribing, in 
constructing the lists and tables, and in checking the figures and 
calculations. I also thank the Trustees of the Bentham Bund 
for reimbursing me with the sum expended on clerical assistance., 

ITINERAEIES. 

C.pt»(Lie„..-Ge„M Si,)E.c^™ ta.x .„d M. 

EdWAED WlNl’EEBOTTOM. 80 —81 40 , dO oU di 0 . 
1848. 

Left Almora August 8, 1848, travelling by way of Milam 
(80° 8' and 30° 25'), which is at an altitude of 11,400 ft. ^ ^l^ence 
their route lay through Shelong, Unta Dhura Jainti Dhura 
(18 600 ft.), Topidhunga, Kyungar, and Lapfel to the Balch 
Dhura Pass, 17,490 ft. Prom Baleh Dhura they proceeded in a 
north-easterly direction, through Tisum, as far as the butlej 
river (80° 24' and 31° 4'), and then in a south-easterly direction 
across the plain of Guge by way of Gam, Ligchephu, Nima Khar, 
and Jungbwa Tol to LagaS Tunkang, the south-eastern extremity 
of lake Eakas Tal, in about 81° 17' and 30° 36'. Thence north- 
ward, between the lakes, to Ju Kiuo (81° 21' and 30 46), tne 
north-west point of lake Manasarowar, where the lakes are 
connected by a narrow channel. The altitude of these lakes, 
which are the source of the Sutlej, is 15,000 feet. The return 
journey was by the same route as far as the south-western angle 
of lake Eakas Tal ; thence southward to the valley of the 
Karnali river, and north-westward to Sing Lapcha, Lama 
Chorten, Tazang, and south-westward to Chirchun (80° 14' and 
30° 40') across the Jainti Dhura and southward to Milam, where 

they arrived September 26, 1848. 

General Strachey’s Narrative contains so much of interest to 
the botanist, that we extract freely and somewhat copiously from 
it - partly in his own words, partly very much condensed, and 
partly isolated facts. A few of the names of plants employed by 
him" may designate species which we have under different names,. 

though we have endeavoured to secure uniformity. 
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As an introduction to tlie flora of the drier region o£ Tibet 
Proper we reproduce his list of plants collected in the neighbour- 
hood of Milaai : — 

Plants found at and near Milam at 11,000 to 13,000 ft. 


Clematis orientalis. 
Thalictrum platycarpiini. 
Eaniincolus sp. 

Aconitiim Napellus. 

„ heterophylliim. 
Berberis vulgaris. 

Braba lasiophylla. 
Sisymbrium himalaicum. 
Brassica campesfcris, 
Lepidium capitatum. 
Silene infiata. 

Steliaria decumbens. 
Arenaria serpyllifolia. 

„ holosteoides. 

Impatiens Tbomsoni. 
Thermopsis barbata. 
Caragana crassicaulis. 
Guldens 1 30 dti a liimalaiea. 
Astragalus himalayensis. 

,, multiceps. 
Cicer songaidcum. 
Botentilla fruticoaa. 

„ ambigua. 

„ bifurca. 

Eosa Webbiana. 

,, serieea. 

Pyrus Aucuparia. 
Gotoneaster microphylla, 
Saxifraga flagellaris. 

„ Straeheyi. 

Eibes Grossularia, 

„ glaciale. 

Sediim asiaticum. 

„ trullipetalum. 

„ Ewersii, 

Bpilobium latifolium. 

„ roseiim. 

„ origauifolium. 

Pituranthos rmdus. 

Seseli trilobum. 
Pleurospermum Cauclollei. 

stellatum. 


BTeracleum Brunonis. 

Lonieera glauca. 

„ obovata. 

„ alpigena. 

Galium triflorum. 

Eardostachys Jatamansi. 

Erigeron alpiniis. 

Anaphalis Eoyleana. 

Allardia tomeutosa. 

Tanacetiim tibeticum. 

Artemisia scoparia. 

„ biennis. 

,, sacrorum. 

Ooiisinia Tliomsoni. 

Orepis glauca. 

Lactuca rapunculoides. 

Campanula casbmiriana. 
,, aristata. 

Androsace Ohamaijasme. 

Gentiana caehemerica. 

Pleurogyne carinthiaoa. 

Polemonium cajriileum, 

Eritricbium strictum. 

Yerbascuiii Thapsus. 

Scropbularia lucida. 

Veronica ciliata. 

„ biloba. 

Pedicularis megalautba. 

„ tubi flora. 

Orobanche Epithymum. 

Elsholtzia eriostaehya. 

Origanum vulgare. 

Nepeta spicata. 

„ discolor. 

Scutellaria prostrata. 

Axyris amaranthoides* 

Polygonum islandiciim. 

„ aviculare. 

„ tubulosum. 

„ glaciale. 

„ polystachyum. 

Eheum Webbianum. 

k2 
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Ilippopbae rbamnoides. Scirpus Oaricis, 

Parietaria debilis. Hierochloa laxa. 

Ephedra vulgaris. Deyeuxia scabrescens. 

Juniperus coinrauuis. Avena aiiiea. 

Pseudo-Sabina. Danthonia cachemyriana. 

macropoda. Bromus tectorum. 

Allium Victorialis. Agropyron longearistatum. 

Potamogeton pectinatus. » semicostatum. 

Scirpus setaceus. Elymiis sibiricus. 

As the distance from Milam was increased, the vegetation 
became more and more scanty and the last hushes worthy of the 
name (Jmiiperus communis} were passed a few miles south of 
Shelong, 12,800 ft. The height of the Pass of Fnta Bhiira is 
17,530 ft. ; and vegetation reappeared on the north face, after a 
descent of about 500 ft., with GheiranfJms liimalayensis^ Mis- 
liolUia eriostaehja, and dense, cushion-like masses of TJiylaco- 
spermum rupifragum, a foot or more in diameter. The vegetation 
of the ascent to the Pass of Kyungar (17,500 ft.) was very sparse, 
but a few plants were noticed almost to the very top, namely, 
Mritriclium spathulatum^ MierouU Bentkami, Urtica hyperlorea^ 
Taraxacum officinale^ Manunculus liyperhoreus^ Arahis aljyina, and 
TJialictrum minus. The only fern of these regions is Oystopteris 
fragilis. The Balch ridge rises to upwards of 18,000 ft. ; but this 
range hardly comes within the Imits of perpetual snow, and 
phaenogamous vegetation exists to the very summit, within a few 
feet of which AUardia tomentosa was growing freely. Here also 
were found two species of Saussurea (so numerous at high 
■elevations), namely, S. JELooikeri and hracteafa, and Wepeta 
Iracteata and Arenaria musciformis. On the descent from the 
Balch Bhura Pass, which we take as the entry into Tibet 
Proper, at about 17,000 ft., vegetation reappeared somewhat 
freely ; and by the side of a small stream, which to the north of 
the Indian watershed is essential to any approach to vigorous 
vegetation, several new plants were found, among them ; Ge7itiana 
mibigena^ Mr aba lasiophylla, Medicularis versicolor^ P. rlimantli- 
oides^ P. clieilantlhifolia^ and some grasses and sedges, including 
Trisetmn subspicatmn^^ Meschampsia c^spitosa, and Oarex iistulafa. 
At Tisuin (14,690 ft.) Straclieya tibetica^m discovered, and among 
other newplants were the following: — Alyssum canescens, E fell aria 
graminea, Motentilla Anserina, Samsurea glandtiUg€7m^ Orepis 
glomerata^ Marnmsia omta^ Scopolia prmalta^ Bahola Kali^ and a 
feAV grasses, such as Stipa purpurea^ & orientalis^ S. sibirica^ 
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Westuca valesiaca, F, nitidula, F, sihirica, and Elymus sihiricm. 
In the valley which they descended, Triglochin galustre was met 
with, and this was afterwards found at an elevation o£ 15,000 ft. 
associated with T, marUimum^ Grambe cordifoUa, Glaus maritima^. 
and Eurotia ceratoides. At the head of a ravine near the Sutlej 
(14,820 ft.) they found GhamaBrliodos sabulosa, Aster mollius-* 
cuius, Deyeusia compacta, Stijpa Eversii, F. mongholica, Ory- 
zojgsis mguiglumis, and Lasiogrostis mongholica. Lower down 
(13,350 ft.) the largest shrub was MyricaHa elegans, here growing 
to a height of five or six feet with stems often three or four 
inches in diameter. The dam a (Garagana pygmcca) was usually 
luxuriant, rising to three feet or more. Glematis graveolens,. 
Gre^is glauca, Tanacetum gracile, Artemisia salsoloides, A. 
sacrorum, A. BosburgJiiana, and GJiristolea crassifolia were also 
collected here. On the banks of a stream near Ligchephu 
SigpopTiae Mhamnoides occurred full of berry. At G-yanima 
(Nima Khar), near a small lake at a lower elevation, the soil was 
covered with green turf, intersected by numerous small streams 
and Banimculitiis aguaticus, JB. Gymbalariw, Bijg^uris mdgaris,. 
two species of Gentiana, and Frimula tibetica, not exceeding an 
inch in height, were found in abundance. In the ravines near 
the lake of Eakas Tal (15,000 ft. and upwards) a small willow,. 
Salts scleropliylla, was not uncommon, and Bbeum Moor- 
croftiamm, Gentiana nubigena, Lagotisglauca^ArenariaStraclieyi,. 
and Pleurospermmn were collected or observed. The vegetation 
along the southern shore of itakas Tal and between the lakes 
was excessively meagre, and no novelties were added to the- 
collection. Garagana pygmma, Potentilla sericea, Thylacospermum 
rupifragum, Silene Moorcroftiana, Bracooeplialum heterophyllum, 
JSfepeta tihetica^M. supina, Osytropis Btracheyana, Aster mollius- 
cuius, Senecio coronopifolms, Artemisia Straclieyi, Tanacetum 
sp., Lactuca Lessertiana, Androsace villosa, Sedum fastigiatum, 
Braha lasiopliylla. Delphinium cceruleum, and Allium Tacgue- 
montii, together with a few grasses and sedges, would nearly 
complete the fiora of this desert region. In the valley of the 
Karnali river there was a comparatively luxuriant vegetation. 
Descending from Gunda Ymkti, Biebersteinia Emodi, Euphorbia 
tihetica, Scirpus Garicis, and Agropyron longearistatum w^ere 
added to the collection. Between Chirchun and Shelong,^L>if2r^3j 
hyperborea was found, probably above 17,600 ft. 

The foregoing extracts and excerpts embody all the important 
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botanical data, to which we may add a short note bj Q-eneral 
Strachey on the general character of the vegetation, written in 
connection with onr account of Captain Bower and Dr. Thorold^s 
collection : — 

‘‘ The time during which we w^ere there was little more than a 
month, and the area we traversed was comparatively limited ; 
but I think the collections were fairly complete. We were, 
however, rather late in the year, and we may have lost some 
of the earlier dowering plants. The total number of flowering- 
plants collected in Tibet consisted of forty-one natural orders, 
of which thirty-three w’-ere exogenous and eight endogenous ; the 
exogenous genera being ninety- six with 173 species, and the endo- 
genous genera twenty-four with forty-five species, of which thirty 
were grasses and sedges. A single fern (Gystopteris fragilis) 
w’as found and three or four mosses. The lichens were obtained 
exclusively, I think, from rocks. The country in which our 
collections were made is between the eightieth and eighty-second 
meridians, extending from Niti to Manasarowar Lake/’ Mti 
here should probably be Balch; and the statistics of the flora 
are probably higher than they would be within our limits ; but 
it is difficult to obtain an exact verification of all the details. 

The following characteristic plants not in onr Enumeration 
were found by Strachey and Winterbottom between Milam and 
Balch Dhura, or at least eastward of the eightieth meridian : — 
Armaria glanduligera, Edgw., Greranium pratense, L., Viola 
hunawarensis^ Eoyle, Lychnis hrachypetala, Hort. BeroL, Mpilo- 
Mum palustre, L., Lonicera glauca, Hook. f. & Thoms., Artemisia 
biennis^ Willd., Lindelqfia JBenthami, Hook, f., PediciilaHs 
versicolor,yi ahlenh,, LJuphorhia StracJieyi, Boiss., Gareoo Lehmani, 
Drejer, and Foa hulhosa, L. Had we included the foregoir/^ 
plants in our Tibet list, it would have added two natural orders, 
namely Violacem and Onagracese, not otherwise represented^ 
but as they do not occur in any of the other collections, we have, 
for reasons given elsewliei’e, left them out. 

Dr. Thomas Thomsok. Little Tibet or Laltistan, 1847-48, 
Although Thomson did not extend his travels into Tibet 
Proper, he explored the western extension of the same botanical 
region and the adjacent countries in which there is a transition 
to the"^ ri^h flora of the humid Himalayas, and Iris work, 
Western Himalaya and Tibet/ has neither been superseded 
nor greatly supplemented from a botanical standpoint. It 
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abounds in geological and botanical information, whicli is repeated 
in a more digested form in the Introduction to the ‘ Flora 
Indica.’ 

Starting from Simla on the second of August, 18475 the 
-Mission to which Thomson was attached travelled up the valley 
of the Sutlej river to its junction with the Piti, across the State 
of Piti, over the Parang Pass and north-eastward to the Indus, 
the course of which was followed, with a detour in Zanskar, to 
Leh. Thence north^vard to l^ubra and down the Shayuk river 
to its junction with the Indus and onward to Iskardo. On the 
second of December they left Iskardo in the direction of 
Kashmir, by way of the Indus and Sind to Dras, where they 
were stopped by the snow. They returned to Iskardo, where 
they wintered. In February, 1848, an excursion w^as made down 
the Indus to Eoiidu, the most north-westerly point reached — 
about 75° and 35° 25'. They again returned to Iskardo, and 
then went southward to Kashmir and Janu, on a tributary of 
the Chenab river and again north-eastward, across the Upper 
Chenab valley and Zanskar, to Kalatze, on the Indus, and then 
on to Leh. Thence by w^ay of Kubra, to Karakorum Pass, in 
about 77° 40' and 35° 35'. The return journey was by way 
of Leh, Kalatze, Kargil, Zoji Pass, and Kashmir to Lahore. 
Taking Thoinsoii’s map, the country traversed in various 
directions would be between 75° and 78° and 31° and 35° 35'. 

Dr. (Sir Joseph) D. Hooker. 88° 45' ; 28°. 1849. 

Entered Tibet, in October, 1849, from the northern boundary 
of Independent Sikkim, in about 88° 45' and 28°. He twice 
uscended Mount Bhomtso (18,500 ft.) not far from the frontier, 
where, however, the climate, and consequently the flora, is that 
of dry Tibet. The botanical resnlts were poor, the number of 
species gatliered in two days’ journey amounting to only fifteen 
or twenty. They are almost identical wdth those from equal 
elevations (16,000 to 18,000 ft.) in West Tibet. A stunted 
Lonicera and Urtica hmng the prevalent species at 16,000 ft., 
with creeping Garices in the sand, and tufted plants of Alsinese, 
Draha, A7idrosaee, Osytro^u chiliophyllay Sedum^ Saxifrctga^ 
and grasses and sedges, most of which ascend to 18,000 ft. The 
curious genus yhylaoos]yermum ioTm^ hard, hemispherical mounds 
on the stony soil, and is one of the most conspicuous :^atures of 
the flora. The ground was everywhere there covered with an 
efflorescence of carbonate of soda, and the pools of water were 
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full of Mammculus aquatilis and Zannicliellia 'palustru, also 
typical of similar situations in West Tibet.’’ 

In the Introduction to Hooker and Thomson’s ‘ Flora Indica/ 
from which the preceding paragraph was extracted, ‘‘Western 
Tibet,” including Little Tibet and Baltistan, is divided into eight 
Provinces, namely : — 

1. Guge, the Tibetan course of the Sutlej. 

2. Piti and Parang, the basins of the rivers of those names,, 

tributaries of the Sutlej. 

3. Zanskar, the basin of the Zanskar river. 

4. Hras, the basin of the Hras river. 

5. Hari, the upper course of the Indus. 

6. Ladak, the middle Tibetan course of the Indus, 

7. Balti, the lower Tibetan course of the Indus. 

8. Hubra, the upper basins of the JS'ubra and Shajuk rivers, 

tributaries of the Indus. 

These Provinces comprise the country botanized by Thomson, 
Strachey and Winterbottom, and others ; but only Guge and Hari 
come within oar limits. 

Eespecting the boundary between India and Tibet, in relation 
to botanical regions, the authors express the opinion that it 
should begin where the dry region begins, and this is practically 
the boundary adopted in this paper. 

The Brothers ScHiiAG-iNTWEiT. 80*^ — 81°; 80° — 81° 30’. 1854-58* 

Having made use of many of their data, it may be worth while 
to indicate briefly their route in the Horth-west Himalaya and 
Tibet. They traversed the country in many directions between 
70° and 80° and between 80° and 37° — that is to say, the valleys 
of the middle Sutlej and Indus and the upper Eavie, Chenab, and 
Jelam rivers. They crossed into Tibet by the Milam route, and 
reached as far north as Gartok ; and they crossed the Karakorum 
and Kuen Luen chains in two places. Bushia, in the direction of 
Khotan, w^as their furthest to the north-east ; but they reached 
Tarkand and Kashgar in the north-west. From the south they 
crossed the Pass of Skardo and made the southern ascent of the 
Karakorum range. 

Captain H. Bower and SnrgeoB-Captain W- G. Thorolp. 

80°--102°; 2r 30~34°30'. 1891-92. 

e - 

Left Leh OH June 14th, 1891, and entered Tibet by the Lanak 
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La (.30° 25'), travelling in an easterly direction^to the Mangtza 
Cho at an elevation o£ 16,540 ft, over a Pass 18,400 ft. higli. 
Descending to 17,930 ft they came upon a large, lake, the Horpa 
Oho, the highest they encountered throughout their journey and 

probably the highest in the world. This is in about 81°* 
The next lake they struck was Aru Cho, and then taking a south- 
easterly direction to camp forty-six, on the banks of Lake 
Chargat Cho in about 88° and 31°. This is a region of lakes, 
and in spite of opposition the travellers pressed on in the same 
direction as far as G-aga Linchin beyond Garing Oho, 88° 25' and 
31° 30', altitude 15,560 ft., and their nearest point to Lhasa. On 
October 4th they began to retrace their steps by way of Chargat 
Cho, where they turned northward, and on the 18th they had to 
climb a Pass 18,768 ft. high. The cold was intense, although the 
thermometer only went down to 15° below zero Pahr. They 
continued northward nearly to the thirty-third parallel, and then 
proceeded in a south-easterly direction. On November the 14th 
they camped for the first time during five months below 15,000 ft. 
Their route lay^ through Chiamdo, about 96° 40' and 31° 10' ;. 
Batang, Litang, to Tachienlu, Szecliuen, in China Proper — about 
102° and 30°. Thence to Yatu, and by the Min and Yangtze rivera 
to Shanghai. Thus they traversed Tibet from west to east and 
finished by crossing China. There is scarcely any reference to 
tije vegetation in Captain Bower’s narrative, except the absence 
of pasture; but the following extract contains some interesting 
tacts ; — 

‘‘ The whole of central and northern Tibet and almost the 
whole of "Western Tibet is known as the Chang. It consists of 
a high tableland with hills, mostly of a rounded character ; but 
here and there sharply defined snowy x'anges are met with. The 
mountains have a general east and west tendency, but no defined 
watershed exists; rivers may be met flowing in almost any 
direction and all terminate in large salt lakes. These lakes 
appear to have been at one time much bigger than they now are, 
as unmistakable signs that they are drying np are to be seen. 
An idea of the physical configuration of the country may be 
gathered from the fact that for five months we never once 
camped at a lower altitude than the summit of Mont Blanc j and 
all the enornions stretch of country we covered in th|.t time 
contained not a single tree. The greater part of this»^Cbang is, 
of course, uninhabitable for the greater part of the year, and most 
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of the places that would afford grazing in summer are too far 
distant from suitable winter quarters to be availed of by tlie 
nomads. 

■ “ In South-eastern Tibet the country is of quite a different 
eharaeter ; deeply-cut valleys, steep, well-wooded hills and rivers 
that eventually find their way to the sea being the characteristics. 
The population is a settled one, living in houses andgrowingcrops.” 

Captain Bower’s Official Eeport, which was of a confidential 
■character and not on sale, contains a preliminary list of the 
plants with comments, both by Dr. Thorold and W. B. Hemsley, 
uud also a brief account of the Zoology by the former. Through 
the courtesy of the Secretary of State for India we have been 
permitted the use of a copy for the purpose of extracting the 
scientific results. As this report is not a public one it seems 
■desirable to extract in full the paragraphs relating to the collec- 
tions. In the first place we reproduce Dr. Thorold’s note on the 
botanical collection : — 

‘‘ I am indebted to Mr. W. Botting Hemsley, ot the 

Boyal Botanical Gardens, Kew, for the detennination of the 
species. The collection includes, as far as I am aware, every 
flowering plant seen by me in Tibet, with the exception of the 
wild rhubarb and the bnrtza \Tanacetum tiheticum], the roots of 
which latter jjlant are used in high altitudes of Eastern Ladak 
for fuel by shepherds and sportsmen. Both these plants are 
very bulky, and are found in Dadak, and were therefore not col- 
lected. I could get no information as to the use of any of the 
plants as medicines. The leaf of the wild rhubarb is dried and 
mixed with tobacco for smoking ; the smoke is mild and fragrant, 
and though not resembling tobacco in taste, is pleasant. Owing 
to the extremely rigorous climate the season of flowers in the 
high central plateau of Tibet is short. 

“When we crossed the frontier of Tibet on July Jrd, 1891, 
I he flowers were in bud; the eggs of the birds were in then- 
nests on the ground, and summer was commencing. No flowers 
were seen after September 8tli, and by that date the grass was 
in seed, and the autumn well begun. 

“ The plants were, therefore, collected within a comparatively 
short period. South-eastern Tibet, which was traversed betw'een 
the beginning of December and the beginning of February, is a 
well-wooiled country, rich in flora ; but the high central plateau ot 
Tibet has not a plant bigger than tlie bnrtza, growing four to six 
inches above the ground ; and in this region the only plants that 
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•cau be used for fuel are tbe burtza and tbe Myricaria germanim 
prostruta^ tbe roots and stems of wbicb are both woody. 
For long intervals, however, neither of these plants was found. 

‘*It is interesting to note the frequent comparatively large 
underground fleshy stems and roots, showing the provision made 
by nature to store up nutriment for the plant below the surface of 
the soil, in a climate where the temperature even in midsummer 
falls at night to a few degrees above or below freezing. The 
nutritive value of the grass must be very great, from tbe 
beginning of July to the end of October, as the herds and flocks 
of the nomads testify. The plants requiring special names in 
the catalogue will be named hereafter.’^ 

W. B. Hemsley’s preliminary summary of the botanical collec- 
tion is perhaps worth inserting here : — 

The botanical collection submitted by Dr. Tboi’old to Kevv 
for determination consists entirely of flowering plants, and com- 
prises about 115 species, of which twenty probably are undescribed, 
or at least unrepresented, in the Kew Herbarium. But until 
the}?' are critically worked out the number of novelties must 
remain uncertain, and there was no time to do this previous to 
Dr. Thorold’s return to India. Apart from the number of 
novelties, however, this is a highly interesting collection, repre- 
senting as nearly as possible, as Dr. Thorold assures us, the 
complete Phanerogamic Flora of the region explored, at altitudes 
of 15,000 to 19,000 ft. and chiefly above 17,000 ft. As may 
be seen from the accompanying rough list, many of the species 
are the same as those first discovered some forty years ago by 
Dr. Thomson in a somewhat higher latitude and ten to fifteen 
degrees farther west. Most of these are only now collected for 
the second time. 

“ The plants are nearly all characteristic of a very dry climate, 
consisting largely of exceedingly dwarf herbaceous perennials 
with large root-stocks, evidently often of considerable age. 
Ephedra vidgaris [covriotlj Gerardiana^iwm an elevation of 
16,500 ft., is the only truly shruhhy plant, and this, judging from 
the specimens, does not exceed six inches in height, even if it 
.attain so much. Quite a large proportion of the species do not 
rise more than one to three inches above the surface of the soil, 
and some of them not more than half an inch. Ko fewer than 
twenty-eight Natural Orders are represented in this smqj[l collec- 
tion, yet the great bulk of the species belong to about balf-a-cI5zen 
Orders. Thus, the Compositje contribute twenty -two species, 
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the Grramine^ thirteen, the Leguminosse twelve, the Oruciferse 
eleven, and the Eaonnculaceee eight. Among the plants collected 
at altitudes o£ 18,000 ft. and upwards are : — Gapsella Thomsoni,. 
Thermojms inflata^ Saussurea tridactyla, Tretocarya pratensis^. 
Mieroula BentJiami, Foa alpina. The Saussurea is recorded 
from 19,000 ft., perhaps the greatest elevation at which any 
dowering j)lant was ever collected. 

“Many other points of interest suggest themselves, but it 
would be premature to attempt to indicate them before the 
collection has been more thoroughly worked out.” 

It may be added that no important modification of the fore- 
going summary results from the more critical determination of 
all the species, except thsit Tretocarya p^^atensis snad Mm^oula 
Bentliami are synonymous, and the same as M, tihetica. Dr. 
Thorold’s valuable notes accompanying the specimens collected 
by him are incorporated in the general account of the Vegetation, 
which follows the Enumeration. 

Dr. Thorold, so far as we are aware, was the only one of our 
travellers who collected specimens and data of. the Zoology of 
Tibet. The following is a list of the Butterflies, collected or 
observed, extracted from the Official Eeport, in Bower^s ‘ Diary 
of a Journey across Tibet ’ (Calcutta, 1893), p. 115 : — • 


“ Name. 

Bate. 

Alt. 

Lai. 

Lony. 

Oeneis pumihis, Teld 

Aug. 9,1891. 

16,000 

SS° 25^ 

84° 25' 

Vanessa ladake?isis, Moore... 

Sept. 10, „ 

15,500 

31° 29’ 

89° 10' 

Synchloe Sutleri^ Moore 

June 28, „ 

17,000 

Ladak 


JPieris cMoridice, Hiibn 

June SO, „ 

16,500 

)» 


Parnassius acco, Gray 

July 10, „ 

17,600 

34° 25^ 

80° 35' 

„ Jaeguemontii, Boisd. July 9, „ 

JJ 

34° 32^ 

80° 25' 

Co lias Fieldii, Men. 

Eeb. 15, 1892. 

8,500 




“ The above collection includes every butterfly seen by me in 
Tibet, as far as I am aware. The originals have been sent to the 
Curator, Indian Museum, Calcutta. 

“All these species are also found at high altitudes on the north- 
west frontiers of Tibet and China, with the exception of Pieris 
eliloriiice^ which ranges from Europe to the North-west Hima- 
layas, and Parnasslus acco, which so far has only been met with 
on the Karakorum range and the frontier of Ladak and Tibet, 
As, with the exceptions Just noted, they are found at both the 
cast andrwest frontiers of Tibet, it is Justifiable to infer that these 
species inhabit the whole of the Tibetan central plateau.’^ 
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The following interesting observations on the Fauna of Tibet 
■are from the same source, pp. 115-116: — “ The high central plateau 
of Tibet is^' densely stocked with animal life. Yak, FoeplmguB 
grunniens ; Tibetan antelope, Kemas JELodgsonii ; Tibetan ravine 
deer, Procapra picticaudata ; Kiang or the wild horse, Pquus 
hemionus; Burhel, Ovis J^aliurai Ovis Sodgsonii; wild dog, 
Ocmis Climico] and grey wolf, Cams laniger^ were the larger 
w^ell-known animals met with in suitable ground; often in 
immense numbers. Herds of 40 to 80 yak — bulls, cows, and 
calves together — were seen grazing in sheltered valleys or on the 
hill-sides. As many as 300 kiang, 700 or 800 antelope, and 80 
or 100 I'avine deer w’^ere sometimes viewed on the same day. 

^‘The animal food-supply on the high central plateau is practi- 
cally inexhaustible, consider! og the few months in the year this 
plateau is inhabitable. Hares, Tibetan saud-grouse, Sgrrhaptes 
tihetanus^ and ^ram cbickore,’ Tetraogallibs liimalagensu, are 
resident and occur in great numbers. 

‘‘ Wild goslings of bar-headed geese, Anser in cUcus, were found 
in pools at altitudes of about 17,000 ft. ; but this appears to 
be the only game-bird that breeds on the high central plateau. 
In the autumn immense flocks of ‘ coolen,^ duck, geese, and teal 
were seen winging their flight India-wards from the north. A 
single full snipe was very rarely flushed from a marsh. The 
other animals on the high central plateau were foxes of many 
kinds, marmots, Arctomgs Bolac^ and a large-eared field-mouse. 
The only fox identified was Vtdpes ferilatus, Hodgson. The 
footmarks of bears were seen, but none of other carnivora except 
those mentioned above. The small running streams on the 
southern border of the high central plateau, if rising from springs 
not liable to freezing, were well stocked with fish ; small, but 
excellent eating. Locusts and butterflies were found on the 
high central plateau. In South-eastern Tibet, immediately before 
entering the wooded country, we met with an eitremely rare bear 
(uridetei’mined). The Tibetan wapati, Oervus eustephanm, the 
musk-deer, Mosolius mo&cliiferus, and the napi Plapliodus cepha- 
loplms^ -were the animals met with in the forests and identified. 
Musk-pods and stag-homs for medicine are largely exported to 
China from districts not in close proximity to monasteries. It 
is not yet finally decided whether the stag above mentioned 
is the Qerms eimtephanus or not, the question being still under 
the consideration of experts. The game-birds found in the region 
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and identified were Crossoptilo^i tibetamim^ Ipliagims Geoffroyiiy 
JPJiasianus decollcitiis^ Tetraophasis Sclizenii, JBoncma Bevatzovi^ 
and JBerdrix sifanica, Crossoptilon tibetanum is ‘Hodgson^s 
eared pheasant/ a magnificent white bird, the habitat of which 
for many years, and until quite recently, was unknown, the only 
skin in existence 'until recently having been procured by a 
iNiepalese, who brought it from Pekin with the story that it had 
been brought thither as part of a tribute. Near the monasteries 
the killing of animals is forbidden, and the neighbouring country 
is a magnificent game-preserve stocked with pheasants and deer. 
In South-east Tibet, in the large rivers, fish were numerous and 
large. Honey-bees were seen in this district, and honey was 
procurable.*’ 

We have much pleasure in mentioning here that Captain 
Bower w^as awarded the Pounders’ Medal of the Eoyal Geo- 
graphical Society in 1894. 

The Hon, W. ‘Woodville Eockhill. 90° — 102°; 29° — 37°. 

1892. 

Left Peking on the first of December 1891 and travelled 
westward through Kalgan, Turned, and Hangkin to Orat (107° 
4P), and then southward and westward to Nifoushan (105° 40'. 
37° 40'), Yingspanhui, Lanshoufu and Hsining (101° 15'. 36° 45'), 
arriving there on the tenth of February, 1892. Kumbum and 
Lusar were visited and a short excursion was made into the 
Salar country ; then a westerly course -was taken, south of lake 
Koko Nor, to Shangchia (97° 40'. 36°), arriving there on the 
fourth of April. Thence through Tsaidam, as far as Naichi Gol 
(94° 35'. 36° 25'), continuing southward across the Kokotom Pass,, 
the Kokoshili range, theg^IJlanula and Dangle mountains, the 
sources of the Toktomai river, and the valley and basin of the 
Murus, reaching Namru Tso (90°. 32°) the eighth of July. This 
was the nearest approach to lake Tengri Nor, about twenty 
miles to the south, permitted by the local authorities. The 
rest of the journey in Tibet ivas eastward and southward 
to Shamdun (99°. 29°), Sept. 1st ; then northward to Batang, and 
eastward to Litang and Tachienlu and across China to Shanghai. 

Mr. Eockhill presented- to Kew .through Professor C.' S. 
Sargdnt, Director of,, the Arnold Arboretum.,,, Harvard University, 
therbotanical colleetio.n be made .on this Journey;; and w^e may 
repeat here his note on it, which appeared in the Society’s Journal 
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(Bot. XXX. 1894, p. 131), accompanying our detailed. eimmera- 
tion of the species : — 

“ The object I had in view when making the little collection 
of plants, which, through Professor C. S. Sargent’s kindness, has 
been examined and classified by Mr. Hemsley, of the Eoyal 
Gardens, at Kew, was to give some idea of the flora of the country 
between the Kuen Luen range to the north and the inhabited 
regions of Tibet adjacent to the Tengri l^for on the south. This 
region has an average altitude of 15,000 ft. above sea-level along 
the route follovred by me in 1892, and had not, prior to my visit, 
been explored. 

“ The route followed in 1879 by Przewalski when travelling 
towards Lhasa, which was nearly parallel to the last that I took,, 
differed considerably as regards the configuration of the country 
from mine ; and consequently I anticipated that notable difiEer- 
ences in the flora along the two roads \vouid be discovered. 

“ I traversed this country in the months of May, June, July,, 
and part of August, and heavy snowstorms and nearly daily frosts 
occurred during jjliis period, though the thermometer rose more 
than once to 70"^ P., and even to 83° on one occasion in the shade^ 
at 2 p.M. The mean temperature from the 17th of May, when we 
entered the mountainous region to the south of the Tsaidam, to 
the 11th of August, when we descended to below the Timber line 
(13,500 ft. above sea-level) on the Eamachii, where I ceased col- 
lecting plants, except such as the natives pointed out to me.j^as 
being used by them either as food or medicinally, is shown in the 
following table : — 


1892 . 7 A.M. 2 P.M. 7 P.M’. 

May 17 to 31 37^5 E. dI-B E. 37'3 F. 

June 35*7 55*9 3S’3 

July 43-0 54-6 44*2 

Aug. 1 to 11 ........ . . 40*6 61*5 47*3 


N early the whole of the region traversed in this interval was 
of sandstone formation, the predominating colour of which was 
bright red. The water was invariably brackish, and in many 
cases undrinkable ; the soil everywhere sandy, or covered with a 
rather fine gravel, and occasionally a little clay. The grasses 
grew in bunches, nowhere forming a sod, except around the 
rare pools of pure water fed by the melting snows we occasionally 
passed. 


! 
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I was careful to collect all ttie flowering plants I saw along 
iny route, and the barrenness of this region may be judged by 
the very small number I have brought home with me. 

The only edible plant we found in this country was a species 
of onion {Allitm seneseens) % which grew in the sand in great 
quantities at altitudes higher than 15,000 ft. above the sea-level, 
though we looked for it in vain below this level. 

“ I may here remark that the rhubarb-plant, w’’hich I found 
growing in enormous quantities on the north and north-eastern 
slopes of mountains on the leh’u, Lench’u, and other feeders of 
the Jyama-nu ch’u, thrived at an altitude above sea-level, ranging 
from 12,000 to 13,500 ft, I note this fact, as Col. Przewalski 
(Mongolia, ii. p. 84) says that this plant rarely flourishes at an 
elevation of more than 10,000 ft. above the level of the sea.” 

Including the rhubarb and onion referred to in the above 
note, of which no specimens reached Kew, the flowering plants 
observed by Mr. Eockhill numbered fifty species. Each speci- 
men was carefully labelled, giving locality, altitude, latitude and 
longitude, date, relative frequency, and other pg/rticulars. Only 
twm species were not recognized as belonging to previously 
described species, namely Gentimia BocJchilUi^ Hemsl., and 
Kohresia Sargentiana^ HemsL 

The references to vegetation in Mr. Eockliill’s narrative are 
few, yet on that account of great interest, because so much of 
the country traversed had no vegetation worthy of the name. 
But a few special allusions to plants are worth extracting. At 
p. 192 (May 28th, 93° 35\ 35° 80', 13,788 ft.) it runs: “The 
Sharakingi Gol (V. e. river of the yellow thigh-bone) is a clear 
mountain rivulet tumbling down over granite boulders from the 
snow-covered pass. The road up the latter looks very easy. 
The grass around our camp is just beginning to turn green, and 
the ground is covered with yellow and violet tulips and a little 
edelweiss.” 

The “tuHps” were Gcogea appeared in our 

original list as Tulipa (§ Orvihyct) sp. afp. T . ediill^ Baker; hut it wtis 
again examined, and our colleague, Mr. C. H. Wright, succeeded 
in identifying it. Eockhill mentions the iris and tulip again on 
June 17, in about 92^^ and 35° By June 25th (90°. 33° 40') grass 
was ^bowing green, and Z&gotis, Garex, Kohresia, and Festiica 
were pkked in flow'-er. Fnder date of Aug. 2nd (93° 150 31° 50') 

* There was no speeimen of tills plant in BockliilFs collection.— W. B.H. 
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we find the note : “ The ground on which we hare camped is one 
big bed of fragrant, light blue flowers {Microitla siMcimensis)^ and 
the grass is so long that it makes a soft bed for us.’^ The change 
in climate and flora is alx’eadj perceptible in this longitude. 

Mr. EockhilFs mean temperatures are reproduced in our 
chapter on climate. It may be worth while pointing out that 
in his Table of Latitudes and Altitudes (STournej through 
Mongolia and Tibet,’ pp. 386-395), he makes some interesting 
comparisons with the altitudes and geographical names obtained 
by other travellers. 

Prom August 11th, approximately in 91° and 32", Eockliill 
followed Bower and Thorold’s eastward route, and the diftereuces 
in altitudes and geographical names, as given by the former, are 
considerable. 

Mr. and Mrs. St. GtEOBG-e E. Littledale. 80° — 90° 25' : 30°—- 
37°. 1895. 

Travelled overland by Gonstantinople, Tiflis, and Samarkand, 
across the Tian^ Shan through the Terek Pass (12,700 ft.) in 
midwinter, onward to Kashgar. Thence to Yarkand, which they 
left on Feb. Ith, 1895, for Khotan, Keria, and Chercben (85° 
35' and 38° 10'), where they arrived on March 19th ; and it was 
not till May 15th tliat they actually crossed the Arka Tag into 
Tibet. Their route thence was south-east by east toward Lhasa, 
which was really the goal of their journey. The pass, though 
not steep, was high and long and cost them the lives of five or 
six donkeys and a couple of horses. They were now on the 
Tibetan Plateau, with lakes and low mountains to the south, as 
far as could he seen, and to the north the high range of the 
Arka Tag, with fine glaciers and snowfields. Two peaks, 
toweriiig above their neighbours, wei’e measured, and estimated 
to be 25,310 ft. high. Volcanic country was next traversed, 
where vegetation and fresh water were both scarce. One night 
all their sheep were killed by wolves ,* and, owing to the great 
altitude and scarcity of food, their baggage animals died at an 
appalling rate and they had to walk. On June 26th (88° 12' 
and 33° 12') they had the first rain since leaving the Black Sea 
in November, and saw the first men since leaving Gherchen in 
April. Gontiniied mortality of their animals compelled thefii to 
abandon the greater portion of their stores. They passeTl aiffiig 
the east side of the lake, cailed by Captain Bower Oaring Oho 
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(abovit 89° 30' and 31° 40'), into which a river drains which they 
were unahle to ford, and therefore had to construct rafts as best 
they could. The grazing in this district is described as being of 
the most luxuriant description ; but apparently no botanizing 
was attempted here. Soon the Tengri Nor or Nam Tso— Great 
Sky Lake — appeared in view, stretching far away to tlie^ east ; 
while the horizon to the south was fringed by the magnificent 
Ninchen Tangla range, with the towering peak of Charemaru, 
upwards of 24,000 ft. high. They crossed the Ninchen Tangla over 
ihe Goring La at 19,587 ft. and in 30° 12', and then descended 
into the Goring Tangu valley, at about 16,600 ft. Here they 
were less than fifty miles from Lhasa ; and it was here that 
a small botanical collection was made during the delay conse- 
quent on their attempts to continue, their journey to that city. 
At length they had to yield, and on August 29th they started on 
their long march of 1200 miles to Kashmir,, passing northward 
to the Garing Tso or Zilling Tso, and then westward near 
the thirty-second parallel. Nearly aU the lakes of this country 
have greatly decreased in size, and the process \yas still going on ; 
adifierence in level of as much as 200 ft. being observed in 
some places. On September 22nd they sighted some volcanic 
mountains 4000 ft. above their camp at 1.5,484 ft., and on the 
eighty-sixth meridian. On October 10th they sighted the Aling 
Kangri (81°), and on the 27th they entered Ladak by the 
Kongda La to the village Shushal to the south-east of Leh. 
Out of 160 or 170 animals that left Clierchen, or were purchased 
on the way, only two ponies and six mules reached Srinagar. 

The collection contains sixty-four species of vascular plants, 
inclucling one fern, PolypocUum hastatim, Thunb., previously 
only known from China Proper, Japan, Kormosa, and Corea. 
Ten of the species were described as new, and a very pretty 
grass is the type of a new genus, Littledalea, Heinsl. A detailed 
account of this collection is given in the ‘ Kew Bulletin,’ 1896, 
pp. 207-216 ; and some of the novelties are figured in Hooker’s 
‘ leones Plantarum,’ tt. 2467-2472. 

Captain M. S. "Weli.bt and Lieutenant (Captain) Neixl 
Maxcoxm, D.S.O. 80°— 102° ; 34° 25'— 37° 25'. 1896. 

Entered Tibet from Leh, as their basis, a little south of the 
LiMiafc'Tia (79° 35' and 34° 25'); the same route, practically, 
as Captain Deasy and Mr. Ajmold Pike took. The greater part 
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of tlieir track across Tibet to China was between the thirty -iiffch 
and thirty-sixth parallels ; whereas Captain Bower and Dr. Tho- 
roM^s route was mainly south of the thirty-fourth parallel. 
Droni the ninety-fifth meridian their general course was north- 
eastward, skirting the north shore of ICoko Nor (100°), and 
thence to Sining and Lanchau, and dowm the Hoangho to Peking 
and Tientsin. 

Captain Wellby’s opening words of his Narrative of this 
marvellous j'ourney are appropriately repeated here : — “ Through- 
out the journey across this land we generally followed valleys, 
nullahs, and dry beds of rivers. After marching some 120 miles 
from Lanak La, we saw immense snow-ranges, running east and 
west, both north and south of us. The north range was par- 
ticularly conspicuous with an abrupt massive peak Por 

four months we saw no vegetation higher than an onion, and for 
nearly four months we were at an average height of 16,000 ft. 
Por more than fourteen weeks we were without seeing aay sign 
of mankind, and should have been much longer had we not 
providentially mat a Tibetan caravan travelling at right angles 
to our route on its way from Lhasa to China. The distance we 
covered from Leli (78°) to the Chinese frontier towm of Tanka r 
(101°) was very nearly 2000 miles. It took us nearly five months 
and a half?’ 

By June 22nd, or little more than three weeks after starting, 
they had lost from exhaustion twenty-three mules and ponies, 
leaving only sixteen, and all their sheep were dead; yet since 
leaving Lanak La they had not travelled 200 miles. Yegetation 
was exceedingly scarce ; grass just beginning to sprout. In other 
places they found boortsa ” {Tanacetum), Previous to this they 
had found a small whit© butterfly at a camp over 16,000 ft., and a 
brown one was seen a month later. At these high altitudes — 
16,000 ft. and upwards — “ it was astonishing to find the thermo- 
meterregistering 100°Pahr. in the sun, while at night-time there 
were sometimes 25° of frost.” On July 27th, camp 68 (63 ?), they 
crossed a river (iu about 87° 30') which took its rise in the hiUs 
close by. The bed of it was half a mile across, and it was the 
largest body of running water they had seen. “ Everywhere grew 
good grass, flowers, wild onions, and other vegetables, and yak and 
antelope were abundant.” A week or so later they again «ame 
upon good grass, fresh water, onions, rhubarb, and gamS. All 
went well until Aug. 10th, when, in consequence of the exhausted 
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State of tbeir mules, they were forced to camp at the summit ot 
a pass, 16,614 ft. high. There was no grass, but certain liardy 
plants occurred here and there. On the following morning they 
were astonished at finding nine of the mules dead. No sugges- 
tion is made as to the probable cause. In consequence, every- 
thing that could be spared bad to be left, and they proceeded a 
sadly reduced party, living on kiang (wild ass) and wild onions, 
when they could be found. On Aug. 22nd they arrived at a 
magnificent fresh-water lake (camp 93, in about 92° 30' and 
36° 30'), where rich green grass was abundant and flowers 
plentiful; wild yak and kiang, water-fowl and hares, likewise, 
and the travellers describe it as an artist’s and sportsman’s 
paradise. The lake was about twenty-three miles long, and 
four miles broad in places. At 7 p.m., although nearly 16,000 ft. 
above the sea-level, the thermometer registered nearly .50-' Pahr., 
and during the night it only just froze. Near here they fell m 
with a caravan of merchants, after marching fourteen weeks and 
traversing nearly 1000 miles without seeing a sign of mankind. 
On September 14th they encountered the first brushwood since 
leaving Niagzu, near Leh, and camped on the right bank of the 
river Shugatza or Shuga Ool, where there was good grazing. At 
Namoran Gol (about 97° and 36° 20') they found wild currants 
and other berries. Thence they travelled along the north side 
of the Koko Nor and onward through Kumhuro, Siring, and 
Lanehau to the Huangho, and through China. 

The collection of dried plants comprises between sixty and 
seventy species, all carefully labelled with date, approximate 
altitude, longitude and latitude, colour of flowers, etc. 

^wo species, HemsI. A Teais., 

and Saussurea Wellhyi, Hemsl. (Hooker’s ‘ leones Plantai’um, 
t. 2688), proved different from anything in the Keiv Heioaiiuiu. 
One other, it is true, had not been previously described, so 
far as we have been able to ascertain. This is Peucedanum 
Maleolmii, Hemsl. & Pears., also collected by Hedin. 

Pifty species of this small collection were obtained at altitudes 
of above 16,000 ft., and four of them at 17,000 ft. and upwards. 
•Those are Cochlearia scapiflora, Thylacosperimm rnpifnignm. 
Allium SemenovU, and a very dwarf species of Festima, probably 
F. mlesiaca. The, Allium is doubtless the onion referred to in 
the, letter published in the ‘ Geographical Journal,’ ix. p. 210, 
where it is stated that they ate quantities of wild onions, which 
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til ej found in enormous "beds. The greatest elevation given is 
17,200 ft. for the Festuca in question. With the exception of 
Siatice aurea^ at 13,350 ft., all the others are from localities 
above 15,000 ft. 

A preliminaiy list of the plants, furnished from Ke w, is given in 
WeUby’s Through Unknown Tibet,’ p. 423 ; and this is followed 
by some in eteorologicai observations, a summary of which will be 
found in our chapter on climate. 

In the autumn of 1898, Captain Wellby started on a Journey 
through Abyssinia to Lakes Eudolf and Stefanie, and on his 
return in 1899 he was ordered to join his regiment in South 
Africa. He /was in Ladysmith during the siege, and was after- 
wards attached to Greneral Sir E-edvers Buller’s force in the 
Transvaal. On July 30, 1900, he was wounded in an engage- 
ment at Mertzicht, and died of his wounds on August 5th. He 
dried a collection of plants on his Abyssinian expedition and 
presented it to Kew. An interesting account of this expedition 
appeared after his death in the ‘ Greographieal Jouimal,’ xvi. 
(1900), pp. 292-306, with a map. 

^ Captain ISTeili Malcolm also went on service to South Africa, 

and w^as severely wounded at Paardeberg on the 18th of February, 
1900, but has happily recovered. Since his return from South 
Africa he has been to Kew, and given us information on various 
points connected with the collection of dried plants. 

Buifadar Shahzad Mir, of the 11th Bengal Lancers, deserves 
mention here. He took part in the expedition across Tibet, and 
afterwards accompanied Captain Wellby on his African travels, 
and is everywhere spoken of by him in the warmest words of 
])raise and gratitude. He had previously travelled with Captain 
Younghusband. 

, Dr. SvEK Hedik. 87° 30 — 102%* 35° 30'— 39^ 1895-7. 

Left Kashgar for Kbotan on the 14th of December, 1895, 
whence he continued his travels through , the desert to Keria 
Darja, Schah Jar, Korla, and the Lob Nor country. Then the 
Takia Makan desert was crossed and various journeys were made 
ill the Kashgar and neighbouring countries ; finally, by way of 
Khotan, Karia, Kopa, Dalai Kurgan, across the Arka Tag, they 
entered Tibet, crossing Litfciedale’s route of 1893, near the North 
' Karamnran Pass, Aug. 21st, 1896. His first camp (Aug. 1st, 

1896) on this section of his travels was in about 85° 25' and 37°, 
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and the name Enlak Bascbi is the nearest on tlie map, but he 
mentions that their camping-place had no special name. They 
proceeded in a south-easterly direction, crossing the thirty- 
sixth parallel in about 87" 30', and their route then lay between 
the thirty-filth and thirty-sixth parallels to about 93° 30 '. Erom 
this point they took a northward course, reaching 36° 40 ' in the 
ninety-fourth meridian, and then eastward, skirting the salt 
desert of Tsaidam, to about 96° 30'. Again northward to Kurlik 
Nor (37° 15') and then eastward to Koko Nor (100°) and onward 
to Sining, Kalgan, and Peking, where they arrived in March 
1897. Dr. Hedin suffered the same hardships and disasters as 
our other travellers in these inhospitable regions. Indeed, in 
many respects, their several narratives are much alike. In 
Pebruary 1898, Dr. Hedin, who was aw^arded the Pounders’ 
Medal for that year, read an account of bis travels before the 
Eoyal Geographical Society of London, and it was published in 
the ‘ Geographical Journal’ (xi. 1898), from which we extract as 
follows : — 

The landscape is very desolate, and when t^e average height 
reaches 16,000 ft. it is clear that vegetation must be scanty. 
I collected all the plants we found. They had, as a rule, 
rather fleshy and downy leaves lying close to the ground in 
order to protect themselves from the wind and frost. The poor 
pasturage which was now and then found was so scattered and 
bitter, that the animals would not have eaten it if they had not 
been driven to it by hunger. The ground is, howe^^er, generally 
perfectly bare, and the weathering products whicli have washed 
down into the central parts of the basins without outlet have, 
in the course of time, been disintegrated into very fine particles, 
so that sand and gravel are very scarce. Since the ground is 
damp as a result of dew and rain, it becomes soft, and the animals 
frequently sank a foot deep. Only the lake shores, along w'liich 
we frequently travelled, were suitable for our march. The cold 
was not at all great, and in the daytime one could ride without a 
cloak, on account of the strong insolation. At night the tem- 
perature seldom sank under 14° Fahr. The worst of all was tlie 
wind and hail* With the regularity of clockwork the w^est wind, 
came every day at one o’clock and swooped down on the plateau 
with^intense fury, 

‘^Pr^rm the Arka Tag pass we saw, far to the south, a great 
thain of mountains with perpetual snow-fields and shining tops. 
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This chain is paraUel to Arka Tag, and constitutes as I aftei- 
wards found, a continuation of the Koko Shili. Its highes pea 
was named after King Oscar. Between these two gigantic chains, 
which run from east to west, stretches a rolling plateau whici is 

divided into a whole series of basins without outlet in _ e 

middle of each basin is a lake of clear but bitter water from the 
streams of the surrounding mountains. In travelling east we 
discovered twenty-three such lakes, of whose existence not even 
the Chinese had any idea. The largest was three days long. 
These lakes were dead and desolate as well as the surrounding 
country. Birds were very scarce, except one species of gull. ^ 

“The only animals that were capable of putting any hie in o 
these regions were the yaks and khulans, which were there in 
incredible numbers. Yak-dung afforded us the very best of fuel, 
and every evening we could warm ourselves by fine, large fares. 

“Thus we wandered day after day across the plateaux of 
Tibet for two months without seeing a single living being. 
We found trace of man only twice during this time: at the last 
halting-place no^-th of Arka Tag, where charred pile of coals 
after a camp fire showed that we were crossing Littledafe s route, 
and between our seventeenth and eighteenth halting-places, 
where, in the soft sand, we still found traces of Bon valot and the 
Prince of Orleans’s camels, these tracks having remained un- 
disturbed for eight years. Meanwhile our caravan dwindled down 
in an alarming manner ; at last the men had to go afoot, and we 
thought it was time to try to find inhabited country.” 

Dr. Sven Hedin presented bis Tibetan botanical collection to 
Kew on the condition that we furnished a list of the plants 
to be embodied in Ms account of the scientific results of his 
travels in Petermann’s ‘ Oeographische Mittheilungen.’ This has 
already appeared, but we shall be excused for including it in the 
following enumeration in order to make it accessible to a wider 
circle of botanists. It should be explained that this collection, 
consisting of less than sixty species, was made on his journey, in 
1896, across the Arka Tag mountains into Tibet and through 
the Tsaidam country, mainly between the meridians of eighty-five 
and ninety-four and the thirty-fifth and thirty-seventh parallels. 
Some of the plants were collected on the north side of the Kuen 

Lnen range, in Chinese Turkestan. But we have not beep able 
to localize all the plants with exactitude, because sonie-tff ^hem 
are merely dated, whilst others only bear the number of the 
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camp. Tlie party left Dalai Kurgan on the sixth of August, and 
marched through the pass of Sarik Kol, and it seems that about 
a third of the plants were collected between these two jhaces ; 
so that a number of them were not actually found in Tibet 
Proper. Among those sent to Kew there is ahsolutely nothing 
new; but Dr. Hedin had previously given two species , of 
Gentiana from Sarik Kol to Dr. S. Murbeck, which he described 
as new, and indeed they seem to be very distinct. Gentiana 
Sedini is remarkable in having fringed scales, similar to those 
on the corolla, on the inside of some of the sepals ; and the other, 
G. cordise^ala, is distinguished by the shape of the sepals. But 
these and several others are excluded from our final eiiumeration. 

Dr. Hedin was the only one of our travellers who collected 
Aigse, and my colleague Mr. C. H. Wright furnishes the 
following particulars of the collection, which was determined by 
Dr. N. Will© : — 

‘iThe alg£e collected in Northern Tibet by Dr. S. Hedin number 
twenty-four species, belonging to sixteen genera. Eight species 
were collected in salt water, viz. : — S^iro^j/ra sp^., Enteromorjplm 
ferciirsa, Mlii^oclonium ri^arium^ If. Kerneri^ iB. macromeres^ 
Gladophora vaga, Vaucheria dicliotoma and F. Uttorea (?). 

One species proved to be new and has been described as 
jBCarpocliytrhm JSedinii, Wille. It was found epiphytic on a 
species oi Zygnema^ growing in fresh water at Sorgotsu Kamaga. 
All the otlxer species occur in Europe, those extending outside 
that area being : — 

“ Oosmaritim subspecioswn. Greenland, Brazil ; a variety in 
Kew Zealand. 

Glosterhim acerosum* Kova Zembla, Siberia, Japans Burma, 
K. America and the Argentine. 

JJlothriiv tenerrima* Kew Zealand. 

MMzoclonmm Tiparimn. Montevideo. 

Gladophora crispata, K. America, Chiloe, Peru, A ew Zealand* 

'Vaucheria dicliotoma, K. America {fide Kuetziiig). 

JBinuclearia tatrana has been found in Lake Csober in the 
Carpathians at an altitude of about 4500 ft.” 

Captain H. H. P. Deasy and Mr. Aeholb Pike. 80'=’— 84°; 
82° 30'— 37°. 1896. 

Entered Tibet by Lanak La (79° 35' and 34° 25'), where they 
arrived on the 18th of dune, 1896, when it w^as quite free 
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of snow, tliougli 18,000 ft high. The intention was to cross 
Tibet from west to east with the special object of determining 
the identity of the rivers; but various misfortunes befel the 
party, and they returned, after making a circuit, from Chorul 
Cho, the most south-easterly point attained, without accom- 
plishing their main object. 

The minimum thermometer fell to -{-8° Fahr., or 24° of frost, 
during the night of June 16th at an altitude of 17,500 ft. They 
travelled in a north-easterly direction hy Maiigtza Oho and 
Lake Yeshil Kul (81° 45' and 34° 50'), thence eastward to about 
82° 25', where the country was simply alive with antelope ^ 
females and their young- Here was plenty of grass and a 
moderate amount of fresh water. From this point they went 
southward to Chorul, about 82° 45' and 32° 30', and in several 
places there was a profusion of grass, but fresh water was often 
scarce. The return journey began here, and terminated, so 
far as Tibet was concerned, at the Kone La in Yovember, 
Luring this journey twenty-four thousand square miles of 
territory were surveyed and the heights of seventy-nine peaks 
were determined. Grreat altitudes were reached iu mruiy parts, 
and iSTapo La, next to the last pass crossed, is 18,800 ft. high. 
Captain Leasy makes few allusions in his Harrative to the 
vegetation, except in relation to pasturage ; hut Mr. Pike made 
a botanical collection, and the specimens were carefully labelled 
with localities and approximate altitudes, some of which were 
higher than any on record. This collection, combined with two 
or three others, formed the subject of an exhibition and pre- 
liminary paper at a meeting of the Linnean Society on April 
loth, 1900, and the approximate altitudes were referred to 
as absolute altitudes. Since then Captain Leasy has furnished 
corrected altitudes, and we shall return to this point when 
discussing the altitudinal limits of the flowering plants con- 
stituting the flora of Tibet. 

Captain Beasy estimated that there were at least 15,000 of these animals 
in Tiew at one time. Przewalshi, it may he added (Peterm. Geogr, Hitth. xx. 
p. 43) states that enormous herds of animals existed in the Kobo IS^or region, 
including yaks,’ antelopes, gazelles, and sheep. Tehihatchef, referring to 
Przewalski's account (La Yegetation du Globe, i. p. 612, in a footnote), credits 
the latter with saying that yaks roved there by millions I “Bn parlant des 
demiers [yaks] il dit qii’ils j errent par millions.'^ Such a statement, however, 
does not occur in the place cited; but we are not prepared to assert tfeit it 
occurs nowhere in PrzewaiskPs wi’itings. 
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111 1897-8 Captain Deasy made anotlier journey, or journeys, 
in Turkestan and Tibet. Tbe plants collected on these expe- 
ditions were presented to the British Museum; but two or three 
new Tibetan species published in the ^ Journal of Botany ’ have 
been added to our list. 

In his ISTarrative he says very little about the vegetation, or 
absence of vegetation, generally; but the following extract 
relating to the country near his most north-easterly point in 
Tibet, Kara Sai, is interesting as a sample of the local con- 
ditions : — 

^‘In the low'er part of the Tolan Khoja valley there is plenty 
of excellent grass and water, hut in the upper part, hiiowui as 
Sarok Tuz (Yellow Salt), there is no grass, but only a limited 
supply of burtza and not much water. At the head of this 
valley lies a pass of about 16,500 ft., a very easy and compara- 
tively low one, which may he considered the natural boundary 
between Turkestan and the great Tibetan plateau. Looking 
forward from a hill near this pass, not a trace of vegetation is to 
he seen ; and it was not till the western side pf the small and 
irregularly shaped lake, called Shor Kul, w^as reached that any 

grass was obtained Between the lake and the Kuen Luen 

range the country is absolutely barren. At the first camp 
beyond Shor Kul there -was little or no vegetation, so the 
remaining sacks of chopped straw w^^ere issued* Here it was again 
necessary to dig for water, which was by no means sufficient for 
all the animals. How^ever they quenched their thirst the next 
day, when the most easterly tributary of the Kiria river was 
reached. This tributary and the next are undoubtedly the 
smallest of the principal affluents of the Kiria river, and fiow 
through a country devoid of all vegetation.’’ 

The botanical collection of the first expedition was almost 
entirely made by Mr. Azmold Pike. Indeed Captain Deasy gives 
him credit for the whole. It was presented to ILew in Eebniaiy, 
1897; and a list of the determinations was sent to Captain 
Deasy in April of the same year, but various circumstances have 
hitherto prevented the publication of a full account of the plants, 
though, as already mentioned, they were included in an exhibition 
and a preliminary paper on the Tibetan Flora read before the 
Linn^an Society on April 19th, 1900. The collection comprises 
nearly hundred species, but contains very little that w’as 
previously unknown. . Senecio (§ Gremantimimm} Decmyi j Hemsl. 
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(Hooker’s ‘leones Plantariim,’ t, 2587) is api3arently new, and 
Astragalus Arnoldii^ Hemsl. Sl Pears., we also beliewe to be 
new. 

Summary. 


Names. 

Longitude. 

Latitude. 

Date. 

Strachey & Winterbottom . . 

80^— 8P40' 

30°S0'— 31°5' 

1848 

Hooker 

88° 45' 

28° 

1849 

Bower & Thorold 

80°— 102° 

29° 80''— 34° 30’ 

1891-2 

Eockhill 

90°_102° 

29°— 37° 

1892 

Tjittleclales , . . 

80°— 90“ 25' 

.30°— 37° 

1895 

Wellhy & Malcolm 

80°— 102° 

34°26'— 87°25' 

I 1896, 

Hedin 

87° 30'— 102° 

35° 30'— 39° 

1895-7 

Deasy & Pike 

00 

o 

r 

00 

32° 30'— 37° 1 

1 1896 


The Map. 

The accompanying sketch-map, prepared by Miss M. Smith, 
was compiled from various sources, but mainly from the maps 
illustrating the narratives of the various travellers whose 
botanical collections are dealt with in this paper. It must not 
be regarded as a critical compilation, for some of the names 
and altitudes may be contradictory, but it should be of some 
assistance to persons interested in the subject. 


ElSrUMEEATIOH OF THE JOINT COLLECTIONS. 

EAlS-raCTJLACEiE. 

Clematis alpina, Mill* Gard. Diet. ed. 8, ii. 9 ; Journ. Linn, 

Mot. XXX. (1894) p. 107 ; Peterm. Mitteil. Erg.-Heft 131, p. 373. 
Atragene alpina, Linn. Sp. PL p. 542. 

Sheltered nooks on hills, 16,200 ft., Thorold. Harato, 
11,000 ft., Medin* Flowers yellow or blue. 

Clematis orientalis, Linn. Bp. PI. p. 543, var. tangutica, 
Maxim. FI. Tangut. p. 3. 

C. graveoleiis, Lhidl. in Journ, Hort, Soc. i. (1846) p. 307 ; llopk.f. FL 
Brit, ^Ind, i. p. 4 ; Journ, Linn, Soc,, Pot, xxx. (1894) p. 133 ; Bot^dag. 
t. 4495," 
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Sutlej river in Gru^e, 14,000 ft., BiTaclieij ^ Wfuterhottom, 
Pocliii valley, 94° 45', 31° 45', rery abunclanfc at 14,000 ft., 
Hocmil S2° 41', 32° 86', 14,400 ft., September 4, Beas'i/ cf 
Pike, SS9. Flowers yellow. 

Anemone iinbricata, Maxim. FI. Tangiit. p. 8, t. 22 ; Journ. 
Linn. Sac., Bot. xxx. (1894) p. 133 ; Xeta Bull. 1896, p. 208. 

Foot~liills of Pangla mountains, north-western extremity of 
range, 90° 35', 33° 40', 16,500 ft., June 27, Bockliill. Goring 
valley, 90° 25', 30° 12', about 16,500 ft., Littledale. Flowers 
clianging from a red-brown to violet or wdiite. 

Tlialictrnm alpiimin, Linn. Sp. FI. p. 545 ; Ilook.f. FI. Brit. 
Lid. 1. p. 12. 

T. acaule, Cambess. in Jacquem. Yoy. Bot. p. S. 

Giige, 15,000 ft., Btrachey ^ Winterhotiom. Flowers yellow. 

Calliaiitheinum cachemiriainiBi, Gamhess. in Jcwcpmn. Voy. 
Bot. p. 5, t. 3 ; SooJc.f. FI. Brit. Lnd. i. p. 14. 
l\aniiuculus pimpinelloides, B. Bon, in Boyle, III. Bot, Iltnud. p. 53. 
In 88° 30', 35° 20', 16,294 ft., July 28, Wellhy Malcolm. 
Flowers yellow. 

Adonis csexnlea, Maxim, in Bull. Acttd. Fetersh, xxiii. (1877) 
p. 306 ; Journ. Linn. Boc., Bot. xxx. (1894) p. 107. 

Wide valleys, 17,200 ft., Thorold. Flowers blue. 

Eammciilns aquatilis, Linn. Bp. FI. p. 556, partim. 

Gyaiiima, 15,500 ft., Btrachey 4* Winterhottom. Bliomtso, 
Hooker* Flowers white. 

Bannncnlns C 3 mi]}alarisB, Fursh, FI. Amer. Sept. ii. p. 392 ; 
FI. Ban. xiii. t. 2293 ; Journ. Linn. Boo., Bot. xxx. (1894) p. 107 ; 
Hook.f. FI. Brit. Lnd. i. p. 17. 

Giige valleys, 14,000-15,000 ft., Btrachey 4^ Winterhottom. 
Edge of streams, 17,800 ft., Thorold. Near the Horpa Tso, 
16,400 ft., June 28, Beasy 4" Bike. Flowers yellow. 

Eannnculus liyperborens, Botth. in Bkrift. Itjoeh. Belsk: x. 
(1770) p. 458, var. natans, Begel', Journ. Linn. Bog., Bot.^ xxx. 
(1894) p. 108; Hook.f. FI. Brit. lnd. i. p. 18. 

Streams, 16,200 ft., Flowers yellow. 

EajLunculus involucratus, Maxim. FL - TanguL p.^ IB,, t 22. 
C 7::::^^^ Hook. Ic. Fl.t. 2Bm A. 

Near the Horpa Tso,' 16,400"£t., June 28, Demy :Sf FJce, 817.; 
Flowers yellow. 
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EamHicHliis lol)atiis, Jacquem, Foy. Bot. p. 4 ; Hoolc. f. Fh 
Brit, Inch L ]). VI . 

G-oge, 15,000 ft., Btfachey Winterhottom. 82° 40', 33° 30', 
16,800 ft., August 18, Beasy Pihe, Mowers yellow. 

Eaniiiiculiis pulclielluis, O. A, Mey. in Lecleh. FL Alt. ii. p. 333 ; 
Lecleh. Ic. FI. Foss. t. Ill ; Journ. Linn. Boc., Bot. xxx. (1894) 
p. 108 ; Hoolc. f. FI. Brit. Ind. i. p. 17. 

Niti pass, 17,000 ft., Btracliey ^ Winterhottom. Isear water, 
17,300 ft., Thorold. Damp soil on tlie shore of Am Tso, 
16,200 ft., August 4i, Beasy Pihe^ 865. Flowers yellow. 

EaHunculns similis, Hemsl. in Hoolc. le. PI. t. 2586 B. 

E. involucratus, Hemsl. in Joxmi. Linn. Soc., Boi. xxx. (1894) p. 107, 
mn AWavirn. 

Sandy earth and gravel in valleys, 17,500 ft., Thorold. 82® 30', 
35°, 16,649 ft., June 19, Wellby Sf Malcolm. 81° 40', 34° 50', 
16,600 ft., July 6, Beasy ^ Pike, 844. Flowers yellow. 

Eanuiiciilus tricuspis, Maxim. FL Tangiit. p. 12, et Fnnm. 
PI. Mong. p. 16, t. 4. If. 17-27 ; Journ. Linn. Boc., Bot. xxx. 
(1894) p. 133, 

Valley of Mums, 91° 18', 33° 44', 15,640 ft., June 23, FocMilL 
In moist soil near stream, 82° 8', 34° 38', 17,000 ft., July 27, 
Beasy Pike, 850. Flowers yellow. 

BelpMniuin Briiiionianiiiii, Eoyle, lllustr. Bot. p. 56; 

Few Bull. 1896, p. 208 ; Hook. f. FI. Brit. Ind. i. p, 27; Bot. 
Mag.t. 5461. ■ . , 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Flowers blue. 

Deiphinmni cseruleiim, Jacguem. Voy.Bot. p. 7, t. 6; UitJi.in 
Fngl. Bot. Jahrl. xx. p. 463 ; Linn. . Boe.., ■ Bot. xxx. 

(1894) p. 108; Peterm. Erg.-Heft 131, p. 373 ; Hook. f. 

FI. Brit. Inch i. p« 25. 

Near Babas Tal, 15,000-17,000 ft,, Btracliey # Winterhottom. 
Top of pass, 17,800 ft., Thorold. September 18, jghfe. 90° 10', 
35° 17', 15,970 ft., August 4, Wellby ^ Malcolm. Flowers blue. 

BelpMEium grandiflorum, Linn* Bp. P/. p. Journ. Lin??.. 
Boo., Bot. xxx. (1894) pp. 108 et 133. 

Side of slope, 14,800 ft., Thorold. Keebu valley, liF=28', 
31° 25', 12,700 ft., Bdckim. Flowers blue. 
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BelpliiiiiiiBi Pylzowii, Macoim* in BulL Aead* Fetersib. xxiii. 
(1877) p. 307, et M. Tangut. i. p. 21, t. 3 ; MegeVs GarteQifi. 
1876, p. 289, t. 879 ; Journ. Linn. Soe., Lot. xxx. (1894) p. 134 ; 
Bew Bull 1896, p. 208., 

Baiigcliii mlley, 92^ 12', 32° 12', 14,500 ft., Boekhill Goring 
valley, 90° 25', 30° 12', about 16,500 ft., Littledale. Mowers 
violet-blue and black. 

DelpMiiiiim sp. aff. B. Brunoniano. 

91° 39', 35° 21', 16,386 ft., August 11, Wellhg # Ilalcolm. 

Aconituiii iiissectum, ■ D. Bon, Brodr.,Fl ITep. p. 197, fide 

0. Stapf. ^ 

A. Napeliiis, var., Hemsl in Ketv Bull 1896, p. 208. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Flowers blue. 

Papaveeacejs. 

Meconopsis korridiila, BEoolc. f. et Thoms, FI Ind. p. 252; 

Jmirn. Linn. Soo., Bot. sxx. (1894) pp. 108 et 134 ; Kew Bull. 
1896, p. 208 ; Peterm. Mitteil. Erg.-Heft 131, ]?. 373 ; Sook.f. 
Pl.Brit.Ind.i.^.'Ll&- 

Water-logged soil in valley close to marsli, 15,500 ft., Thorold. 
Plateau west of Dangla mountains, 89° 44', 32° 51', 16,350 ft., 
.J uly 8, MochMll. G-oring valley, 90° 25', 30° 12', about 16,500 ft., 
Littledale. 85^ 35° 37' ,Eedin. 92°, 35° 20', 16,000 ft., August 17, 
Wellhj # Malcolm. Flowers blue. 

Meconopsis integrifolia, PranoTi. in Bull. Soc. Bot. France, 
xxxviii. (1886) p. 389 ; S.ew Bull. 1896, p. 208. 

Cathcai’tia integrifolia, Maxim, in Bull, Acad. Petersb. xxiii. (18i / ) 
p. 310. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Flowers blue. 

H 3 rpeC 0 Tim leptocarpum, Hook. f. et Thoms. M. Ind. i. p. 276 ; 
Journ. Linn. Soc., Bot. xxx. (1894) p. 108 ; Eook. f. FI. Brit. 
Ind. i. p. 120. 

Sheltered nullabs, 15,500 ft., Thorold. Flowers pale violet. 
Fumaeiacb.®. 

Corydalis Boweri, Eemsl.m Journ. Linn. Soc., Bot. xxs,. (1894) 
p. lOSj^eiv Bull. 1896, p. 208. 

l^^r-logged soil in valley, 15,500 ft., Thorold. Goring 
valley. 90° 25', 30° 12', about 16,500 ft., Littledale. Flowers 
yellow. 
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Corydalis Hendersoni, JBCemsl. in Journ* Linn* Soc., Lot xxx. 
(1894) pp. 109 et 134 ; Leterm, Mitteil. Erg.-Heft 131, p. 873. 

Sandy, gravelly soil in valleys, 17,600 ft., Thorold. Extreme 
head of valley on foot-hills of Pangla mountains, 90^ 50', 83° 43', 
16,340 ft., BocMiilL Camp 32, September 22, Redin* 90° 10', 
35° 17', 15,970 ft., August 4, Wellby ^ Malcolm* 25 miles east of 
the Laiiak-la, 17,100 ft., June 20, Beasij ^ Tihe* Eiowers yellow. 

Corydalis Moorcroftiana, Wall* Gat* n. 1432 ; Kew Bull* 1896, 
p. 209 ; Sooh*f* FI. Brit. Lid. i. p. 125. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Flowers yellow^ wdtli purple tips. 

Corydalis tibetica, lIooJc.j* et Thoms* FI. Ind. i. p. 265; Rook.f. 
FI* Brit. Ind* i. p. 124. 

Lanjar, 17,000 ft., Iltmcliey 4' Winterhottom. Flowers pale 
yellow^ with brown or green tips. 

CEUCIFERiE. 

Parrya exscapa, G. A. Mey. in Ledeh. 'FI* Alt. iii. p. 28 ; Journ. 
Linn. Sec*, Bot.'^xx. (1894) p. 134; Rooh. f FI* Brit. Ind* i. 
p. 131. 

Basin of Miirus, extreme head of valley, on foot-hills of Dangla 
iiiouiitaiDS, 90° 50', 33° 43', 16,340 ft., BocMill. Flowers purple. 

Parrya lanuginosa, Roolc* f* et Thoms* in Joiirn* Linn. Boc., 
Bot. V. (1861) p. 136, et xxx. (1894) p. 110 ; Rool. f. FI Brit* 
.M. i. p. 132. 

Lanjar, 17,500 ft., Btracliey ^ Winterhottom* In water-logged, 
stony soil, 17,600 ft., East of Horpa Tso, 17,000 ft., 

July 5, Beasy 4' Tihe^ 832. Flow^ers purple. 

Parrya macrocarpa, B. Br* in Barry Voy. A^p. p. 270; IlooJc.f 
FI. Brit* Ind* L p. 131 ; Rook. FI* Bor.-Am* i* t. 15. 

Guge, 14,000-15,000 ft., Btracliey 4’' Winterhottom. Flowers 
rose-purple. 

Parrya prolifera, Maxima FI* Tangut. p. 56, 1. 15. 

In 83° 20', 35° 8'. 16,480 ft., June 27, Wdlhy 4' Malcolm* 
l^orth Tibet, Flowers violet. 

Cheiraiithus himaiayensis, Gamhess* in Jacq^uem* Voy. Bot* 
p. 14, 1. 1^3 ; Rook.f. FL Brit. Ind. i. p. 132. ^ 

C. himalaicus, Rook.f. et Thoms, in Joum. Linn. Soc.f Bot. ^;j(1861) 
p.l37. ' , 

In 82° 24', 4° 55', 17,300 ft., July 23, Beasy 4' Pike, 842. 
Flowers violet or purple. 



Alyssim canesceias, . BO, Syst. Veg. n. p- 322 ; Sooh.f 

Brit. Ind, p. 141. ^ ^ or- -o' 

Tisiim, 15,000 ft., Sfraclieg # Winterlottom, 87^ 10, bo' ib / 
16,159 ft., luly 21, Wellhg 4' MaJcohn, S2° 12 , 34 20 , 
16,'l00 ft., July 31, Beasg # Filce, 857, 859. Flowers wliite. 


Braija alpiiia, Linn, PL p. 642; Jonrn. Ijinn. ^oc,^ Bot, 
(1861) p. 150, et XXX. (1894) p. 110; Ilooh, /. FI. Brit, Inch i. 


A 


s 


p. 142. 

Valley, 17,600 ft., Thorold. 'Witliout 
Malcolm . ; Beasy # BAe. Flowers yellow. 


locality, 


Wellhy # 



Dralta alpina, Linn., rar. y. algida, Begel, in Badde, Beisen im 

Suden von Ost-Sibirien, i. p. 189. 

D, algida, ex Fisch. in DC. Syst. Fey. ii. p. 337; Hook. FI. 

Bor.-Ani. i. p. 50. 

■Without locality, Beasy 4' PAe, 838. Flowers yellow. 

Draba fladnitzensis, Wulf. in Jacq. Misc. i. p. 147, 1. 1( . 1. 1 ; 
Keto Bull. 1896, p. 209 ; Hool-.f. FI. Brit. Incl. i. p. 143. 

G-oriiig valley, 90“ 25', .30“ 12', about 16,.506 ft., Littledale. 
Flowers wliite. 

Draba incompta, Stev, in 31em, Soc, JLaf. Mose. iii. (f312) 
p. 268 ; Journ. TAnn, Soc,, Bot, xxx. (1894) p. 110 ; ILool.f, LL 
Brit. Incl. i. p. 142. 

Gravelly soil in valleys, 16,500 ft., ThoroU, 1 lowers white 
.(Thorold) ; yellow (Flora British India). 

Draba lasiopbylla, Boyle, lUiistr. Bot, llimal. p. 71 ; EtoAc.f, 
FI. Brit, Ind. i. p. 143. 

Guge, 15,000-16,500 ft., Strachey # W'mterhoitom, 1 lowers 
white. 

Coclilearia scapifiora, IIoolc. /. et Thoms, in Jotirn, Lui a. Sue., 
Bot, V. (1861) p. 154, et xxx. (1894) p. 110; Ilooh. j, j:L Acrt, 
Ind, i. p. 145. 

Guge, 15,500 ft., Strachey Winterlottom. it., 

ThoroU, 82'" 45', 35", 17,108- ft., June 22, JVellby # Maieolm, 
Flowei's pale lilac. 

Sisymbrium linmile, 0. A,.3Iey, .ew Ledeh, FL Alt, iii. p. 137 ; 
Bedel, le, FL Boss, t.'l47 ; Journ, Linn. Soc,, Bot, xxx. (],891) 
p. 110; Ilooh f, FL Brit. Ind. i. p, 148. 

SSidy, gravelly soil near water,.. 17,500 It., . Thorold , 82 8., 
.34° 20h‘ 16,100 ft., July 29, Beasy cj' Fllce, 855. Flowers while. 
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Eiitrema Przewalskii, Maxim, FI, Tangut, p. OS, t. 28. ff. 11- 
23 ; Journ. Linn. Soc.^ Bot. xxx. (1894) p. 134. 

Basin of Murus, in lateral valley, 91° 05', 33° 45', 15,700 ft., 
June 24i., MoGhliill. JSTear the Horpa Tso, 16,400 ft., June 28, 
Leasy ^ PiJce.^^2il. Blowers white. 

Erysimum diamsephytou, Maxim, FI. Tangut. i. p. 63, t. 28. 
ff. 1-10 ; Journ. Linn, Bot, xxx. (1894) p. 134. 

Hill-slops two miles north of Murus river (head-waters of 
Yangtsekiang), 91° 31', 33° 53', 14,750 ft.; and the basin of 
Murus, in lateral valley, 91° 05', 33° 45', 15,700 ft., BocMilL 
Blowers pink and white. 

Erysimum fuuiculosum, IIooTc.f. et Thoms, in Journ. Linn, Soc.^ 
Bot, V. (1861) p. 165, et xxx. (1894) p. 110 ; Mooh. f, FI, Brit. 
Ind, i. p, 153. 

Hear water in valley, 17,600 ft., TJiorold. 35° 18', 

16,401 ft., July 20, Wellhy Malcolm, Blowers yellow. 

Erysimum ? 

90° 10', 35° 17', 15,970 ft., August 4, Wellhy Malcolm. 

A dwarf perennial with woody rootstock, deshy, 2)ubescent 
leaves, and white flowers. 

Christolea crassifolia, Gamhess. in Jacguem. Toy, Bot. p, 17, 
t. 17 ; Journ, Linn. Soc..^ Bot, xxx. (1894) p. 110 ; Moolc, f, FI. 
Brit. Ind. i. |). 154. 

Sutlej river in Guge, 13,500 ft., Strachey ^ Winterhottom, 
Sandy, gravelly soil in valleys, 16,800 ft., TJiorold. 15,200 ft., 
August 28, Leasy ^ 880. Blowers white. 

Seen to-day (Aug. 28) in great quantities. Soil, decomposed 
granite (?) and gravel. — Leasy Bilce, 

Braya rosea, Bunge., Lei, Bern, Jlort, Lorp, (1841) p. 8; 
Journ. Linn. Bog., Bot. xxx. (1894) p. 110; Moolc, f FI. Brit, 
J/Z(^.:i, p, 155..' 

Sagta Deo and Guge, 10,000-16,500 ft., Btrachey ^ Winter - 
bottom. Muddy, stony soil close to streams, 17,800 ft,, TJiorold, 
Blowers purplish white. 

Braya sinensis, Memsl. in Journ, Lmn. Boc,, Bot, xxix, (1894) 
p.303,t.29. 

Hear the Horpa Tso, 16,400 ft., June IJeasy ^ PlJce^ 819. 
Flowers white. , ■ 

Braya uniflora, UooJc, f. et TJioms, Journ, Linn, Boc.^ Bot, v, 
(1861) p. 168, et xxx, (1894) p. 110; MooJc, f FI Brit. Ind, i. 
p.. 155 ; IIooJc, Ic, PI, t. 2251. 

, ' JOURK.— BOTAHX, TOL.-.XXXT, ■ ; 1> 


168 


Mil, W. B. HEMSLEY Olf THE 


Sandy, gravelly soil, 17,600 ft., TIioroM. 88= 45', 35° 15',. 
16,528 ft.," July i, Wellby ^ Malcolm. Near the Mangtsa Iso, 
17,000 ft., June 24, Deasy 4’ 809. Plowers changing white 

to pink. , Ti f- 

Eoot when split smells something like horse-radish. Deasy $ 

Fihe, 

Capsella Tliomsoni, Koolc. /. in Joiirn, Linn, Soc\, Bot. v. 

(1861) p. 172, et FI. Brit. Ind. i. p. 159 ; Journ. Linn. Soc., Bot. 
XXX. (1891) p. 110; Kem Bioll. 1896, p. 209; Peterm. Mitteil. 
Erg.-Heft 131, p. 3vS. 

Iluteliinsia tibetica, Thoms, in Eooh. lo.. PL t. 900. 

Sandy, gravelly soil near water, 17,500 ft., TlwroW. Goring 
valley, 90° 25', 30° 1 2', about 16,500 ft., Littledale. Camp 17, 
September 2, Hedin. 86° 10', 35° 19', 16,214 ft., July 16,. 
Wellhy 4- Malcolm. 82° 8', 34° 38', 17,000 ft., J uly 27, Beasy 4^ 
Pike. Flowers w'hite. 

Lepidium capitatum. Hook. f. et Thoms, in Journ. Linn. Soc.,. 
Bot. V. (1801) p. 175, et xxx. (1894) p. 110 ; Hook. f. FI. Brit. 

Ind. i. p. 160. . rm n Til 

stony ground close to water, 16,200 ft., Thorold, Flowers- 

purple with yellow centre. 

Lepidium cordatum, Willd. ca- BC. Syst. Leg. ii. p. Sol; 
Peterm. Mitteil. Erg.-Heft 131, p. 373. 

Harato, 11,000 ft., October 5, Hedin. Flowers white. 

Lepidium latifolium, Linn. Sp. PI- p. 644 ; Hook.f.^ tn Journ. 
Linn. Soc., Bot. v. (1861) p. 173, et FI. Brit. Lnd. i. p. 160 ; 
Peterm. Mitteil. Erg.-Heft 131, p. 373. 

Harato, 11,000 ft., October 5, Hedin. Flowers ivhite. 

DilopHa salsa, Thoms, in Hook. Heio Journ. Bot. v. (ISo-a,). 
p. 20, et iv. (1852) t. 12; Kew Bull. 1S9C, p. Peterm. 

Miitdl. Erg.-Heft 131, p. 373 ; Hook.f. FI. Brit. Ind. i. p. 161 . 

Gorinf^ vallev, 90° 25', 30= 12', about 16,500 ft., Littledu.c. 
Camp IB, Hedin. 87° 50', 35° 12', 16,000 ft., July 24, mmy 
4- Malcolm. 82° 40', 33° 30', 16,800 ft., August 18, Beasy A 

Pike, an. Flowers white or rose. 

Iberidella Audersoui, Hook.f. et Thoms, in Journ. Linn. Soc., 
BoHv. (1861) p. 177; Hook.f. FI. Brit. Lid. \. p. 163. 

Deo and Giigc, 10,000-16,500 it, Strachey 4’ Winter- 

Iwiiom, Flowers wMte or |)ale ro-se-.. ^ 
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Crambe cordifolia, Siev. in Mem. Soe. Nat. Mosc. iii. (1812) 
p. 267 ; Noolc.f. M. Brit. Ini. i. p. 165. 

’Without special locality, Strachej/ ^ Wmterlottom. Flowers 
white. 

CARYOPHTLLACEiE, 

liyclmis apetala, Lmn. Sp. Bl. p. 437 ; FI. Lapp. t. 12, £. 1 ; 
Wahlenh. FI. Lapp. t. 7 ; LfooF FI. Bor. -Am. i. p. 91 ; Ketu 
Btdl. 1896, p. 209 ; Boole, f. FI. Brit. Bid. i. p. 222. 

Cruge, 15,000 ft., StracJiey ^ Winterhottom. Groring valley, 
90° 25', 30° 12', about 16,500 ft., Littledale. ‘W’itlioat locality, 
Beasy ^ Pike, 894. Flowers purple-brown. 

Lyclmis macrorMza, Boyle, Lllusfr.Bof. Ilimal. p. 80; Rook.f. 
Ft. Brit. Ind. i. p. 228. 

Lanjar, 17,000 ft,, Stracliey 4'* JVinterbotfom. Flowers purple. 

Silene Moorcroftiana, Wall Cat. n. 626; Rook. f. FI. Brit. 
Ind. i. p. 219, 

JSTear Eakas Tal, 15,000-17,000 ft,, Stracliey cj* Wmterlottom. 
Flowers dull red or white. 

Stellaria decumbeiis, in Trans. Linn. Boc. xx. (1846) 

p. 35 ; Keiv Bnll. 1896, p. 209 ; Rook.f. FI. Brit. Ind. i. p. 234. 

Groring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Flowers white. 

Stellaria decumbeiis, Edyew., var. pulvinata, Edyeio. et Rook. f. 
in FI. Brit. Ind. i. p. 235; Reio BttU. 1896, p. 209; Peierm. 
Erg\-ITeft 

Gl-oring valley, 90° 25', 30° 12', about Littledale. 

Between camps 26 and 27, September 14, Redin. Flowers 
white. ■ , 

Stellaria graminea, Linn. Bp. PI. 422 ; Rook, f FI. BriK 
Ind, I p. 233, ■ 

Lungyang and Tisiim, 15,000 ft,, Strachey 4' Winterhottom. 
Flowers white, 

Stellaria siibiimbellata, Fdyetv. in Rook. f. FI Brit. Ind. i. 
p. 233 . Keiv Bull. 1896, p. 209, ’ . ■ # , . , 

Goring valley, 90° 25', 30° 12', about 16,500 iULimedale. 
Elewers white. 

p2 
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Areuaria festucoides, Benth. in Boyle, Illustr. Bot. Ktnia ■ 
p. 81, t. 21. f. 3; Soole.f. FI. Brit. Ind. i. p. 236. 

Karnali river, 1-5,500 ft., Straeliey 4' Winterhottom. Bowers 

white. 

Arenaria Littledalei, Hemsl. in Kew 1896, P- 209. 

Gooringia Littledalei, Williams, in Bull. Herb. Boiss. v. (1^^ p. - 
G-oring valley, 90° 25’, 30° 12', about 16,500 ft., Littledale. 

Flowers white. 

Arenaria musciformis, Wall. Cat. n. 611; Bew Bull. 1896, 
p. 209; Petenn. JfitfeZZ. Erg. -Heft 131, p. ; Sooh. f. FI. 

'Brit. Ind, i. p* 287* ^ 

Balch pass, 15,000-16,500 ft., Strachey Sf Winterhottom. 
Goriu"- valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Iligbkiids of North Tibet, Jledin. 86°, 35° 19', 15,296 ft., 
July 15, Wellhy 4’ Malcolm. South shore of Maugtsa Tso, 
17,000 ft., June 24, Beasy S{ Pike, 813. Flowers white. 

Arenaria Stracheyi, Fdyew. in Hook f. FI. Brit. Ind.i.^. 240. 
Eakas Tal, 15,500 ft., Straeliey ^ Winterhottom. Dampish 
soil on broken granite, 16,800 ft., August 12, Beasy ^ Pike, 876. 
Flowers white. 

Thylacospermuni rupifraguin, Schrenk, Bnuni. PI. Boo. ii. 
p. 53 ; Hook.f. FI. .Brit. Ind. i. p. 243. _ ^ 

,li-enaria (Dicranilla) rupifraga, Fenzl, in Ledeb. FI. Hose. i. p. /SO. 
Bryomorpha rupifraga, Kar. et Kir. in Bull. Soc. Imp. Bat. Hose. xv. 

Gii^, 15,000-16,500 ft., Straeliey 4l Winterhottom. 82° 45 , 
35°, 17,108 ft., June 27, Wellhy 4' Malcolm. Without locality, 
Beasy 4' Pike. Flowers very minute, white. 


TAMAMSC-iCE-®. 

Myricaria elegans, Hoyle, Illustr. Bot. Ilimal. p. 214 ; Hook.f. 
Bl. Brit. Ind. i- p. 250. 

Sutlej river in Guge, 13,500 ft., Straeliey Sf Winterhottom. 

Flowers pink. 

Myricaria prostrata, / et Tlwms. in Benth, et Hoolc.f, 

Gen PI i. p- 1^1 5 Journ. Linn. Soc„ Bot. xsx. (1894) p, 184. 

M^>•e^manica, Tal^ prostrto, mseUo^^Bl/er in Book,/. FL 

Brithuh i. p. 250 ; Jonrn, Limi, Boc., Bot, xxx. (1894) p. 111. 

17,800 ft., Utoroldl Upper NaicM. G-oI valley near river, 
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93® 49', 35® 52', 12,180 ft., Maj^ 21, EocJchilL S3®, 35® 8', 
16,487 ft., June 25, Wellby Malcolm, Am Tso, 16,500 ft., 
August 5, 871 ; 15 miles south-west of the Mangtsa Tso, 
16,000 ft., June 22, Beasy Pihe, 805. Flowers pick. 

Petals pale pink, stamens white, pistil green. Many very 
small insects and red spiders in these flowers. — Deasy 4’’ Pilce. 

ZYGOPHYLLACEiE. 

Mtraria Scholberi, Linn, Syst, ed. 10, p. 1044; Gmel, FI, 
Sihir, ii. t. 98 ; Maochn, FL Tangut, p. 102 ; Peterm, MiMeil. 
Erg.-He£t 131, p. 873. 

Harmut Yogana, October 17, Iledin* Flowers white. Fruit 
red or black. 

G-ERANIACEiE. 

Geranium colliiiiim, Sfej^h,, Willd. 8p, PI. iii. p. 705 ; Few 
Bull, 1896, p. 209 ; Mooh.f, FI. Brit. Ind. i. p. 429. 

G-oring valley, 90® 25', 80® 12', about 16,500 ft., LittledaJe, 
Flowers blue. 

« 

Biebersteinia Emodi, Jaiih. et Spach^ lllustr, ii. p. 109; 
HooJc.f, FI. Brit. Ind.i. p. 427. 

Chirchiin aud other localities, 16,500 ft., Stracliey c|' Winter-’ 
bottom. Flowers yellow. 

Leguhinosa:. 

Thermopsis inflata, Oamhess. in Jacguem. Voy. Bot. p. 34, 
t. 39 ; Jburn, Linn. Soc.^ Bot. xxs. (1894) p. Ill ; Sooh. f. FL 
Brit. Ind. ii. p. 68. 

Top of pass in sand, 18,500 ft., TJiorold. 81® 41', 34® 53', 
16,200 ft., July 8, Beasy FUce.^ 843. Flowers bright yellow. 

Thermopsis lanceolata, B. Br. in Ait. Wort* Keii\ ed. 2, iii. 
p. 3 ; Ledeb. FL Boss. i. p. 510 ; Journ. Linn. Soc.^ Bot. sxiii. 
(1886) p. 150 ; Keia Btdl. 1896, p- 210; Peterm. Mitteil. Erg.- 
Heftl31, p. 373. ^ ■ 

G-oring valley, 90® 25', 30® 12', about 16,500 LiUledale. 
Camp 31, September 21, Flowers yellow. 

Caragana pygmsea, DC. ProJn ii. p. 268 ; Hooh. f. FL Brit. 
Ind, ii. p. 116. * ■ 

Gruge plains, 14,000-17,000 ft., StraeJiey 4L^Fimrx^boi tom ^ 
Flowers bright yellow. 
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Astragalus (§ Cercidothrix) Arnoldi, SemsL 4' 

Pearson^ sp. nov. 

Euffrutex nanus, cjBspitoso-multiceps, sericeo-canescens pilis 
peltatim affixis. Badix alta, crassa, ligiiosa, fibrosa. Bcimi 
breves, patentes, lignosi, petiolis foliorum persistentibus iiistracti. 
Polia conferta, 3-7-foiiolata, 2-4 lin. longa; foliola opposita, 
brevifcer eliiptica, strigoso-villosa, |-1| lin. longa, \ lin. lata ; 
stipule membranacese. extus pubescentes, petiolis breviter adnatae, 
breviter coniiato-vagiiiantes, circiter 1| lin. longse. Bacemi 
iimbellirormes, pedunculati, axillares, circitei’ 6“flori, pilis atris 
albidisque adpressis vestiti. Flores purpurei, bracteati, breviter 
pedicellati. Calyx obliquus, dentibus 5 subsequalibus brevibiis 
erectis mox declinatis, pilis atris albidisque adpressis birsutus, 
circiter lin. longns. Vexillum glabrum, apice late rotundatum, 
-eiiiarginatuin, calycem duplo superans ; alse spatbulata?. Ovarium 
antice birsutum, breviter stipitatum, 4-ovtilatum ; stylus glaber. 
Legmnen non visum. 

Without locality : 17,500 ft., JDeasy # Pilce, SOS, 810 ; 
17,500 ft., Tliorold, 12 & 87. Elowers purple. , 

This species resembles A. hralmictcs, Bunge, in habit. 

Astragalus confertus, JBenth.; SooJc. f. FI. Brit. Ind. ii. 
p. 123. 

Top of pass, 18,000 ft., and sandy, gravelly soil in valleys, 
17,500 ft., Tlwrold, 8 & 58. Without locality, Sf Bilce, 

•893. Blowers blue or purple-blue. 

Astragalus Hey dei, Bahei\ in Hook, f FI. Brit. Ind. ii. 
p. 118 ; Joiorn. Linn. Soc., Bof. xxx. (1894) p. 111. 

A. Hendersoni, Baker, loc. cit. ii. p. 120. 

Sandy, gravelly soil in valleys, Thorold, 50. 87°, 35° 18', 

16,400 ft., July, Wellhy 4' Malcolm. 25 miles east of Lanak La, 
17,100 ft., Beasy 4" Pike, 802. Flowers purple. 

With very complete material before us, we have no hesitation 
in uniting Mr. Baker’s A. JECendersonii with his A. JELeydei, 

Astragalus (Phaca) Malcolmii, Eemsl. # H. H. W. Pearson, 
sp. nov. 

Herla pumila, acaulis, perennis, pubescens pilis basi affixis. 
Bhizoma aseendens, tenuis, internodiis 2-3 lin. longis. Folia 
imparipinnata, 9~13-foiiolata, p)oli. longa; foliola opposita, 
brevisiS^Kie petiolulata, oblonga vel eliiptica, obtusa, subcar- 
iiosa, dense pnbescentia, l|-2 lin. longa, circiter | lin. lata; 
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stipula? Iierbacese, petiolis brevissime adnatas, basi inter se 
•€Diinata 3 , elliptic^?, minute apiculatae, circiter lin. longse. 
Eacemi scapiformes, deiisi, capituliformes, multiflori, pilis atris 
pubescentes. Mores braeteati, purpurei, brevissime pedicellati. 
k'Jalyx subcampanulatus, alte 5-lobatus, pilis atris pubescenSj 
circiter 2 lin. longus ; lobi angusti, erecti, mos declinati, circiter 
I lin. longi. Ve.vllhm glabriim, apiee late rotundatum, circiter 
■3 lin. longum. Sfammci a petalis libera. Ovarium stipitatum, 
glabrum, 2-oyulatum. Stylus giaber. Legumen non visum. 

In 87° and 35° 18', 16,401 ft., July, Wellhy ^ Malcolm, Plowers 
purple. 

xillied to A, abet emus, wbicb, however, is distinctly caulescent. 

Astragalus melauostacbys, Bentlu ; IIooJc. f. FL Brit, Ind, ii. 
p. 125. 

A. bracteosiis, Klotzsch, Eeise Fr, JFald,, Bot. p. 160, t. 5, no7t Boiss. 

A. strictus, HemsL in Keto Bull, 1896, p. 210, mm It Grab, 

G-oring valle}?-, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Flowers purple. 

Astragalus nivalis, Kar, et Kir. ; Book, f, FI, Brit. Ind, ii. 
p. 136. 

In89°~95°,35°~37°, August 7, Redm. 88° 30', 35° 20^ 16,294 ft., 
July, IVellhy Malcolm. Flowers puiple. 

Astragalus tribulifolius, Bentli. ; Rook, f, FI. Bril. Ind, ii. 
p. 120; Journ. Linn, Soe,, Bot. xxx. (1894) p. Ill; Feterm, 
MittelL Erg.-Heft 131, p. 373. 

Sandy valley, 15,800 ft., Thorold. September 1 & 21, Iledin, 
Flowers purple. 

Astragalus Webbianus, GraJi,; Rook. f. FL Brit. Ind, ii. 
i).l-32. 

Guge plains, 15,000 it,, Strcichey ^ WinterhoUorn^ Flowers 
purple. 

Oxytropis cacbeinirica, Cmnbess. in Jacquem. Voy. Bot. p. 38* 
t. 44 ; Kew Bull, 1896, p. 210 ; Rook, f, FL Bril. Ind, ii. 
p. 139. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., July and 
EiiguA, Littledale. Flo wa^rs violet or yellow. 

Oxyti^opis densa, Bentli, ; Rook,f FL Brit. Ind, ii. p. j38. 

Sandy, gravelly soil in valleys, 17,500 ft.,. Thorold, 11. Mo^vers 
purple-red. 
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Oxytropis lappoBioa, Gaud. ; Koole.f. M. Bnt. Ind.\n. p. 137. 

O.A& 0 v&\\s,B(!nth.loc.cit. 

Niti pass, Strachey # Wiiiterlottom. Muddy, stony soil in 
valleys, 17,600-17,800 ft., ThoroU, 40 & 59. Plowers purple 

and wliite. 

Oxytxopis iiiicropliylla, DC. ; ILooh.f, FL Brit- Inch ii. p. 139.. 
0. chiliopliylla, Hoyle, Illustr. Bot.IIimal p. 198 ; Jacqimm, Toy. Bot. 

Oxytropis pliysocarpa, IlemsL in Journ. Linn. Soc., Bot, xxx. (1894) 
]}. Ill, vi\v Zedeb. ^ 

Sandy, gravelly soil in valleys, 17,500 ft., Thorold. 91° 20 , 
36° 46', June 22, Mochldll. August 7, Hedin. 87°, 35° 18', 
16,400 ft., July 21, Wellhj # Malcolm. Near tbe Mangtsa Tso, 
17,500 ft., June 24, and 82' 42', 82° 34 , 15,000 ft., September 4, 
Deasy 4' Pike, S08 & 887. Flowers purple or violet. 

Thorold’s specimens were originally referred to 0. pliysocarpa^ 
Ledeb., which is hardly distinguishable in the flowering state. 

Oxytropis Stracheyana, Benth. ; Hook. f. PI. B7'it. Bid. ii. 
p. 138. 

Side of slope, 16,200 ft., Thm-oU, 96. 88° 20’, 35° 20', 

16,600 ft., July 27, Wellhj 4- Malcolm. Flowers purple-blue. 

Oxytropis tatarica, Camhess. ex Bunge, in Mem. Acad. Petersl). 
ser. 7, xsii. (1874) i. p. 16 ; Journ. Linn. Soc., Bot. xxx. (1894) 
p. 112 ; Hook.f. FI. Bi-it. Bid. ii. p. 138. 

Various localities, 17,500—17,800 ft., Thorold, 13, 39 & to. 
Toktomai Muren, 14,000-15,000 ft., Bockhill. Goring valley, 
90° 25', 30° 12', about 16,500 ft., Littledale. 88° 20', 35° 14', 
16,140 ft., July 26, Wellhy 4" Malcolm. 25 miles east of the 
Lanak La, 17,100 ft., Beasy # Pike, 804. Flowers purple. 

Stracneya tibetica, Benth. in IBook. Mete Journ. Bot. v. (18o3) 
p. 307 ; Hook. f. FI. Brit. Ind. ii. p. 147. 

Tisum, 15,000 ft., Strachey §■ Winterlottom. Flowers purple. 

EoSACEiE. 

Potentilla Anserina, Linn. Sp. PI. p. 495 ; Jowrn. Linn. Soc., 
Bot. xxx. (1894) p. 135 ; Hook.f. FI. Brit. Ind. ii. p. 350. 

Tiimm, 15,000 ft., Strachey 4- Winteilottom. Plateau west of 
Daughr mountains, 89° 38', 33° 09', 16,220 tt., Bockhill. Flowers- 

yellow ■: 
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Potentma Mfiirca, Linn. 8p. PI. ed. 2, p. 711 ; Gmelki, Beise 
Beschreib. i. t. 27- f. 1 y Falh Beytrage z. tofogr Lennf. Bus, 
Beiciis, ii. t. 10 ; KewBull. 1896, p. 210 ; HooJc.f. FI. Brit. Inch 

ii. p. 353. , ^ 

GrUffe, 16,000 ft., Straoltey 4’ Winterbottom. Goring 
90° 25', 30° 12', about 16,500 ft., LittlecMe. 1Q,Z00 it., Wellby 
4' Malcolm. Elowers yellow. 

Potentilla fruticosa, Linn. Sp. PI. p- 495; Feie Bull. 1896, 
p. 210; Peterm. Mitteil. Erg.-Heft 131, p- 373 ; FI. Brit. Inch 

Goriiio- valley, 90° 25', 30° 12', about 16,500 ft., LiUledalc. 
Camp ?A, September 21, Ilcdin. AVithout locality, Beasy 4 
Pike, 891. Flowers yellow. 

Potentilla fruticosa, Linn., var. Inglisii, Hook. f. FI. Brii. 
Ind. ji. p- 848. 

P laolisii, Boyle, Illmtr. But. Himal. p. lO/ , t. 41. 

Tazang, 16,500 ft., Strachey 4 Winterbottom. Flowers yellow. 

Potentilla fruticosa, Linn., var. pumila, Hook./. FI Brit. Ind. 


Without locality, Thorold. Plateau west of Uangla inountams, 
89° 44', 82° 51', 16,350 ft., BockJiill. Goring valley, 90- -o , 
30° 12'' about 16,500 ft., Littledale. Flowers yellow. 

Potentilla mnltifida, Linn. Sp. PI. p- 496; Hook.f. FI. Brit. 
Ind, ii. p. 353. 

Niti pass, etc., 15,000-17,000 ft., Strachey 4 Winterbottom. 
Fiowercj yellow. 


Potentilla nivea. Linn. Sp. PI. p- 499; Journ. Linn. Soc., Bot. 
Kxx. (1894) p. 135 ; Boo/c.f. FI. Brit. Ind. ii. p. 858. 

Keehu valley, 96° 28', 31° 25', 12,700 ft., Bockhill. Flowers 

yellow. 


Potentilla sericea, Linn. Sp. PI. p. 495, var. polyscHsta, Lehm. 
Bev. Gen. Pot. p. 34 ; Journ. Linn. Soc., Bot. xxs. (1894) p. 112 : 
Wook.f. FI. Brit. Ind. ii. p. 354. 

P. polvschista, Boiss. FI. Orient, ii. p. 710. 

NearEakas Tal, 15,000-17,000 ft., Strachey 4 Winterbottom. 
Sandy eartb and gravel in valleys, 17,500 ft., Thorold. Near tbc 
Hangtsa Tso, 17,000 ft., June 24, Deasy 4 Pilce, %tl, 890- 

Flowers yellow. 
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ChamaBrhodos sabulosa, Bunge, in Ledeh. FI. Alt. i. p. 431; 
Ledeb. Ic. FI. Boss. iii. t- 257 ; Joimi. Linn. Soe., Bot. xxs. 
{ 1894) p. 112 : EooJc.f. FI. Brit. Ind. ii. p. 360. 

G-u^e 15,000 ft., Sfracheg 4' Wiiiterbottom. Sandy soil in 
valleys, 17,000 ft., Thorold. 82° 6', 84° 20', 16,700 ft., J uly 29, 
Beasy Bike, 856. Flowers yellow. 

SAXIFBAGACEiE. 

Saxifraga flageilaris, Willcl. ex Sfernb, Bev, Saxifr. p. 25, t. 6 ; 
Hoolc.f. Bh BriU Inch ii. p. 897. 

Lanjar, 17,000 ft., Btracheij ^ WinterhoUom. Elowers yellow, 
often with red lines. 

Saxifraga Hircnlns, Linn^ Sp. PI* p. 402, var. Mrcnloides, 0. JB* 
Clarke, in Hook,/. PI. Brit. Ind, ii. p. 392. 

S. liimiloides, Decne. m Jacqiiem. Toy. Bot, p. 67, t. 78. f. 1. 

Ealcli pass, 17,000 ft., Stracliey ^ Winterbottom. Lauak 
pass, Thomson. Elowers yellow. 

Saxifraga Jacqnemontiana, Decwi?. in Jacquem.Voy. p.GS, 
t. 78. f. 2, var. stella-aurea, C. B. Clarke, in Hf^ok.f. FI. Brit, 
ii. p. 895. 

S. stella-aurea, Ilook.f. et Thoms, m Journ. Linn. Soe., Bot. ii. (1857) 
p. 72. 

91° 40', 85° 21^ August 12, Wellby 4'' Malcolm. Elowers yellow. 
A very imperfect specimen, doubtfully placed in this species. 

Saxifraga parva, FLemsl. in Journ. Linn. Soc., Bot. xxx. (1894) 

p. 112. 

Sides of rivulets, 17,000 ft., Thorold. Growing near a stream 
on a patch of grass in broken granite, 16,800 ft., August 12? 
Beasy 4’’ Pike, 875. Elowers yellow. 

Saxifraga saginoides, Ilook.f. et Thoms, in Journ. Linn. Soc.. 
Bot. ii. (1857) p. 68; Feterm. Mitteil. Erg.-Heft 181, p. 874; 
Ilook.f FI. Brit. Ind, ii. p. 892. 

Without locality, September 1, Bedin, Eiowers yellow, 

Saxifraga Fnyl. in Bull. Acad. Petersb. xxix. (1888) 

]). 114; Kew Bull. 1896, p. 210. 

Goring valley, 90° 25', 80° 12', about 16,500 ft., Littlednle. 
Elowers yellow. 

Fafnassia ovata, Ledeb. in Mem, ,Aead. Petersb. r. (1815) 
p. 52S'r Mook.f. FI. Brit. Ind. ii. p. 408. 

■ :vp..'tmiervis, Brude, in Linneaa, xxxix. (1875) ,p.'"822;' Journ, Linn,' 
Soc\, Bot xxx./{lS9B ' 
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TisHnij 15,000 ft., Stracliey ^ Winterhoftom^ Marsb, 15,000 ft., 
Tliorold. Flowers white. 

CEASSULACEiE. 

Sedum algidiim, Ledeb. FL Alt. ii. p. 101, var. ^taHguticniB, 
.Maxim, in Bull. Acad. Fetersh. xxix. (1881), col. 126 ; Journ. 
Linn. Soe., Bot. xxx. (1894) p. 135. 

Camp north of Tsacha-tsang-'bo-chu, 90^ 03', 32° 28', 15,650 It., 
July 5, Boclchill. Flowers yellow. 

Sediim cremilatnm, ILooh.f. et Thoms, in Journ. Linn. Soc.. 
Bot. ii. (1858) p. 96 ; BLooh.f. FI. Brit. Ind. ii. p. 4l7. 

Niti pass, etc., 14,000-17,000 ft., Btraolieij ^ Winterlottom. 
Flowers rose-pinlv. 

Sedum Ewersii, Ledeb. FI. Alt. ii. p. 191 ; Uooic.f. FI. Brit, 
Ind. ii. p. 421. 

Guge, 15,500 ft., Strachey ^ Winterbottom. Flowers purple- 
red. 

Sedum fastigiatum, Sooh. f. et Thofns. in Journ. Linn. 8oc., 
Bot. ii. (1858) p. 98 ; ILooh.f FI. Brit. Ind. ii. p. 419. 

Valleys in Guge, and near Falias Tal, 15,000-17,000 ft., 
Btrachey Winterbottom. Flowers red. 

Sedum PrzewalsMi, in Bull. Acad. FHersh. xxix. 

(1884) col. 156 ; KeivBull 1896, p. 211. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Flowers yellow. 

Sedum guadrifidum, Fall. Meise, iii. p. 730 ; Ledeb. FI. Boss. 
ii. p. 177 ; Journ. Linn, Bog.., Bot. ii. (1858) p. 97, etxxx. (1894) 
p. 112 ; Few Bull. 1896, p. 211 ; Feterm. MiUeil. Erg.-Heft 131, 
p. 374; HooJc.f FI. Brit. Ind. ii. p. 418. 

S, coccineiim, Boyle^ Illustr. Bot. Bmal. p. 222, t. 48. f. 3. 

Close to streams in valleys, 17,000 ft., Tliorold. Goring valley, 
90° 25', 30° 12', about 16,500 ft., Littledale. 89° 35', 35° IS', 
15,990 it., August 1, Wellby # Malcolm. Septerdber 2, Hedin. 
Flowers yellow. 

The identification of the Tibet specimens is not quite satis- 
iactory. , 

Sedum Rhodiola, BO. M. Fr. ed. 3, iv- p. 386 ; Ledel. Fl jioss. 
ii. p. 179 ; Soolc.f. FI. Brit. Ind. ii. p. 417. 
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In 82^ 8', 31^ 88V 17,000 ft., July 27, Deas'^ 4' 852. 

Flowers yellow. Leaves often red-tipped. 

The specimens are much below the average of the species in 
size. 

Sedum rotundatum. Kemsl, in Kew Bulh 1896, p. 210 ; Hool\ 
Ic. PL t. 2469. 

Goring Talley5''^90^ 25', 30° 12', about 16,500 ft., Littledale.. 
Flowers red. 

Sedum tibeticuin, HooJc, f et Thoms, in Journ. Linn. JSoc.^. 
Bot. ii. (1858) p. 96; Keio Bull. 1896, p. 210 ; Hooh.f. FI. Brit. 
ii. p. 418. 

Goring valley, 9C° 25', 30° 12', about 16,500 ft., Littledale. 
Flowers red. 

Sedum tibeticum, Sook. f et Thorns.^ var. Stracheyi, G. B. 
Clarke^ in Hook.f. FI. Brit. Ind. ii. p. 418; Journ. Linn. Boc.^ 
iio^. XXX. (1894) p. 112. 

S. Stracheyi, Hook.f. et Thoms, in Journ. Linn. Soc., Bot. ii. (1858) 
p.96. 

Close to water, 17,500 ft., Thorold. Twenty-five miles east of 
the Lanak La, 17,100 ft., June 20, Beasy 4' Bike, 803. 

Sempervivum acuminatum, Jacqiiem. Voy. Bot. p. 63, t. 74. f. 1; 
Hook. f. FI Brit. Lnd. ii. p. 422. 

Guge plains, 15,500 ft., Strachey Sf Winterhottom. Flowers 
purple-red, 

HALOKEHAGIBACEiE , 

Myriophyllum verticillatum, Limn. Sp. JPL p. 992 ; Ke-w Bull. 
1896, p. 211 ; Hook.f. FI. Brit. Ind. ii p. 433. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 
Flowers very small ; anthers yellow. 

Hippuris vulgaris, Jjinn. Bp. BL p. 4 ; Hook.f FI. Brit. Ind.. 
ii. p. 482. 

Gyanima, 15,000 ft., Btrackey 4' Winterhottom. FI owners very 
small; anthers yellow. 

IlMBEUIilFEEiE. 

Selinum striatum, Benth. et Hook.f Glen. BL i. p. 914 yHook.f. 
Fl. prit.IndAi. p. 699. 

jlround Am Tso, 16,200 ft., August' 4, Demy ■ 4' Bike, 868.., 
Flowers, white.." 
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Smells like meadow-sweet. ComnioUj but wot plentiful, iu 
■dampish places. — Deasy ^ Pike, 

Pleurospermimi Hookeri, O. B. Glarke, in Plooh, f M, Brit. 
Ind. ii. p. 705. 

Shelshel and Eakas Tal, 15,500 ft., Stracliey Winterbottoon. 
Bracts and flowers white. 

Henrosperimim Hookeri, Q. B. Clarke, var. Tbomsoni, C. B. 
Clarke, loc.cit . ; Keio Bull. 1896, p. 211. 

Goring valley, 25', 30° 12', about 16,500 ft., Littledale. 

Pleurospermiim stellatum, Benth. ex 0. B. Clarke, in Hook, f, 
FI. Brit. Ind. ii. p. 701, var. Lindleyannm, C. B. Clarke, loc. cit. 
p. 705; Journ. Linn. Soe.t Bot. xxx. (1891) p. 113. 

Sandy soil in broad valley, 16,400 ft., Thorold. Bracts and 
flowers white. 

Very young specimens of another species of Pleurosj^ermuin 
were gathered by the Littledales. 

Pencedanum (^§Cervaria) Malcolmii, Semsl et II. II. W, 
Pearson. 

Species habitu P. Hystriei., Bunge, altaicse simillima, a qua 
friictus forma, vittariim numero, foliorum basibus petiolisque 
persist entib us teniiioribus prsecipue diflert. 

JSerla pumila, perennis, pubescens, foliorum basibus petiolisque 
persisteiitibus, circiter 6 poll. alta. Folia petiolata, bipinnati- 
secta, glanduloso-piibescentia, circiter 3 poll, longa, jiigis primariis 
dist antibus, pinnulis trifidis vel nonnunquam pinnatifidis ; seg- 
iiienta ultima linear!- ovata, acuta, crassiuscula, puberula, | lin. 
longa, ^ lin, lata; vaginje valde nervatm, iutus glabrae, extus 
minute pubeseentes vel glabrescentes, |-1 poll, longae. JJmhellm 
composite radiis primariis 6-12 ; involucri iuvoluceliiqtie bractese 
pancse, iinearidanceolatm, integrse vel basi rarissime irregulariter 
lobatm, 3- vel 1-nervatm, pubeseentes, 1-|-3J lin. loiigm. Flores 
pedicellis brevibns pilosis suftulti. dentes dense pubes- 

ceiites, deltoidei, lio. longi. Peiala -pallide luten, glabra; 
anterius obreniforme, 2 lin. latum; lateraiia posterioraqiie 
subrotunda, | lin. diametro. Friictus eilipticus vel fere 
obovatus, apice ieviter emarginatus, complanatus, puberalus, 
jugis dorsalibus vix elevatis, lateralibus contignis dibtatis 
marginem alatern formantibus, 2| lin. longus, l|-2 lin. latus ; 
vittce ad valleculas solitarim vel rarissime irregulariter 2-nae, 
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fructiis basin attingentes vel rarius abbreviatse, doraales obscurse,. 
cominissurales clarse. Semen complanatum, facie planum, dorso 
convexum. 

In SS'" and 35° 3/', September 7, Iledin. 88° 20°, 35° 14',. 
16,142 ft., Julj 26, Wellhy Malcolm. Flowers yellow. 

Ladaki name ‘‘ Kumbak ’’ ; found everywhere near fresk 
water ; eaten as a vegetable. — Wellhy ^ Malcolm. 

CAPKIFOLIACEiB- 

Lonicera Mspida, Fall, ex Foem. et Sclmlt. Syst. v. p, 258 
Kew Bull. 1896, p. 211 ; Hook. f. FI. Brit. Ind. iii. p, 11. 

L. bracteata, Foyle, lllmtr. Bot. Himal. pp. 236 & 237, t. 53. 

G-oring valley, 90° 25', 30° 12', about 16,500 ft., Littledale.- 
Flowers pale yellow* 

Dipsaceje. 

Morina Coulteriaiia, Boyle, Illustr. Bot. Hwial. p. 245 ; Joimi. 
Linn. Soc., Bot. xsx. (1894) p. 113: Hook.f. FI. Brit. Ind. iii. 

p. 216. 

Valleys, 15,500 ft., Thorold. Flowers yello\v. 

COMPOSITiE. 

Aster altaicus, TFilld. Fmm. Sort. Berol. p. 881 ; JEEooJc. /. 
Fl.Brit.IndAi\.-\}.2lyl. 

Without locality, Wellhy Malcolm \ I) easy # Bihe. Flowers 
blue. 

Aster Bowerii, Hemsl. in Journ. Linn. Soc., Bot. xxx, (1894) 
p. 113 ; Feic Bull 1896, p. 211 ; Book. Ic. Bl. t. 2495; Beterm. 
Mitteih Erg.-Heft 131, p. 374. 

Sandy, gravelly soil on hill-sides, 18,000 ft., Thorold. Goring 
valley, 90° 25', 30° 12', about 16,500 ft., Littledale. Camp 10, 
Iledin. 88° 20', 35° 14', 16,142 ft., July 26, Wellby Maleohn. 
Horpa Tso, 17,000 ft., July 3, Deasy Pike. Flowers described 
as Javeiider, lilac, and light purplish mauve. 

Growing in old gravel; very scarce.-— Pile. 

V. Aster Heterochseta, C. B. Clarke, Comp. Ind. p. 44: , Mmk. f. 
FI Brit. Ind. iii. i). 

Heterochfeta astiu’oides, I)C. 

' In 86°4SV35° 18', 16,300 ft., July 19, 11^^% # Malcolm. With- 
out locality, I) easy 4' Pike. Flowers blue with a yellow centre. 

Aster molliuscalus, Ost n., 2972 ; Clarke, Chnp. Ind. 

p. 45: Journ. Linn. Sac., Bot. xsx. .(1894); p. 114; Hook. f. FL 
Bril Ind. iii. p. 251. 
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Griige, 15,000 ft., Strachey ^ WinUrhottom* Saiidj soil m 
slieltered nooks, 16,000 ft., Tliorold, Mowers purple. 

Aster tibeticus, /. J’Z. Brit- Ind, iii. p. 251; Jouru, 

Linn- Soc., Bof- xxx. (1894) pp. 113 et 135 ; Kew Bull, 1896, p. 211. 

Calcareous soil, 17,800 £t., Tliorold- Valley of Murus, 91° 18',. 
33° 44', 15,640 ft., 2^, Bochldll. Groring valley, 90° 25', 

30° 12', about 16,500 ft., Littledale- Flowers purple witli yellow 
centre. 

Aster tricepbalus, G- B, Clarice, Gom{p. Ind. p. 43 ; Kew Bull,. 
1896, p. 211 ; Ilook-f Kl- Brit- Ind. iii. j). 250. 

Groring valley, 90° 25', 30° 12', about 16,500 ft., Littledale-. 
Flowers blue. 

Leontopodium alpinum, Cass- in Biot- Be- Mat- xxv. p. 474; 
Journ. Linn- Boc-, Bot- xxx. (1894) p. 136 ; Kew Bull. 1896, 
p. 211; Beterm- Mitteil. Erg.-Heft 131, p. 874; IIoolc. f. FI-. 
Brit. Ind. iii. p. 279. 

Valleys in C^nge, 15,000 ft., Btrachey Winterhottorn. Eanlv 
Chilcliang Tso (Lake GUenelg), 90° 10', 33° 27', 16,000 ft., June 
30, BoclcJiill- Goring valley, 90° 25', 30° 12', about 16,500 ft., 
Littledale. September 1, Iledin- 88° 30', 35° 14', 16,616 ft., 
July 27, Wellhy ci’* Malcolm. Near the Aru Tso, 17,000 ft., July 
4, Beasy 4' Pike, 867. Flowers white, tipped with purple. 

Leontopodium Stracheyi, C. B. Clarice, in Herb- Kew- ; Jotirn. 
Linn- Boc. xxx. p. 136. 

"L. alpiiuim, Cass., var. Stracheyi, Ilooh.f. FI. Bidt. Ind. iii. p. 279. 
Eucliu valley, in river bottom, 95° 12', 31° 10', 12,100 ft., 
August 16, BoclclcUl- Flowers white. 

Anaphalis miicronata, C. B. Clarke, in Herb. Kew-; Journ. 
Lkm. Boa- xsx. p. 136. 

Basin of Dangchu, right bank affluent, 92° 08', 32° 20', 15,180 
ft., July 21, Bockhill- Flowers white, 

Anaphalis xylorhiza, Bch-’^Bip- eoc IIoolc- f. Kl. Brit. Ind. iii. 
p. 281; Journ. Linn. Boc., Bot- xxx. (1894) p. 114; Kefc BtiU. 

1806, p. 212. 

.Kocky outcTops, 15,500 ft,, Goring valley, 90° 25', 

30' 12', about 16,500 it-, Littledale. Flowers white. 

Antennaria nana, iLoo/r.j/1 ex C- B- Clarke, Comp. 

Ind. p. 100 ; Journ- Linn- Boc-, Bot- xxx. (1894) p. 136 ; IIoolc. f. 
FL Brit- Ind. iii. p. 278, 
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Valley of Murus, head-waters of Yangtsekiang, 91° 20', 33° 
45', 14,900 ft., June 22, BockUlL Flowers white. 

Allardia tomeatosa, Beene, in Jaeqiiem. Vojj. Bot. p. S7, t. 95 ; 
Ifooic. f. FI. Brit. Ind. iii. p. 313. 

Balch pass, 16,000-17,000 ft., Straalwj .f WinUrlottom. 

Flowers yellow. 

Tanacetum fraticalosum, ledeb. FI. Alt. iv. p. 58, et Ic. FI. 
Boss. i. t. 38 ; Rook.f. FI. Brit. Ind. iii. p. 318. 

15,000 ft., August 30, Beasy # Pike, 885. Flowers yellow. 
Known to the Ladaks as “ Tchiiktehuk,” Deasy # Pike. 

Tanacetum gracile, FLook.f. et Thoms, ex Sook.f. in FI. Brit. 
Ind. iii. p. 318. 

Sutlej river in Gugc, 13,350 ft., Strachey #• WinUrlottom. 
Flowers yellow. 

Tanacetum tiheticom, Hook. f. et Thoms, ex O. B. Clarke, 
€omp. Ind. p. 154 ; Journ. Linn. Soc., Bot. xxx. (1894) p. 114 ; 
Few Bull. 1896, p. 212 ; Peterm. Mitteil. Erg.-Heft 131, p. 374 ; 
Soolc.f. FI. Brit. Ind. iii. p- 319. 

Close to water among stones, 17,000 ft., Thor old. Goring 
valley, 90° 25', 30° 12', about 16,600 ft., Littledale. Camp 10, 
HediL ‘Without locality, Wellby Malcolm. 81° 41', 34° 52', 
16,200 ft., July 12, Deasy cS- S36._ Flowers yellow. 

Kadalvi name " Boortzse.” The only vegetable iuel of this 
country. — Beasy i|’ Pike. 

Artemisia Campbellii,FfooJ'._/’. et Thoms, ex G. B. Clarke, Comp. 
Bid. p. 164 ; Ilook.f. FI. Brit. Bid. iii. p. 327. 

Bhomtso, 16,000-18,000 ft.. Hooker. Flowers brown. 

Artemisia desertorum, Spreny. Syst. iii. p. 490 ; Journ. Linn. 
Soc., Bot. XXX. (1S94) p. 114 ; Hook.f. FI. Brit. Bid. iii. p. 322. 
Broad valleys, 16,000 ft., Tliorold. Flowers yellow. 

Artemisia macrocephala, Jaequem. ex Besser in Bull. Soc. Fat . 
JIosc. ix. (1836) p. 28 ; Ilook.f. FI. Brit. Ind. iii. p. 329. 

A. QrifRthiana, Boiss. FI. Orient, iii. p. 376. 

‘Without locality at 15,000 ft., August 30, Beasy cj- Pike, SS4. 
Flowers yellow. 

Known to the Ladaks as “ Cumteben,” Beasy 4 Pi^e. 
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Artsmisia miiior, Jaequmi, ex JBesse7\ in Bull. Soe. B'at. Mosc. 
ix. (1836) p. 22 ; DC. Prod, vi. p. 124 ; Eooh f. PI* Brit. Ind. 
iii. p. 329. 

A. tibetica, BboA/. /oc. ciY. 

A. Sieversiana, JVilld.j var. tibetica; C, B. Clarke^ Comp. Ind. p. 16o. 

88° 30', 35° 20', 16,294 ft., July 28, Wellhp # Malcolm. 
Plowers mauve. 

Artemisia RoxburgMana, Besser^ in Bull. Soc. Pat. Mose. ix. 
(1836) p. 57 ; Hook.f. PI. Brit. Ind. iii. p. 326. 

Sutlej river, 11,500 ft., Stracliey ^ Winterhottom. Eiowers 
purple. 

Artemisia sacrorum, Ledel). in Mem. Acad. Petersh. v. (1805) 
p. 571 ; Mooh.f. FI. Brit. Ind. iii. p. 326. 

Sutlej river in Griige, 12,000-18,500 ft., StracJiey 4' Winter- 
bottom. Riowers yellow or yellow-green, 

Artemisia salsoloides, Willd. Sp. PI. iii. p. 1832 ; Besser, 
Monogr. Arfem. t. 2 ; Hew Bull. 1896, p. 2.12 5 Ilooh. J" . II. Brit. 
Ind. iii. p. 321. 

Sutlej river in Guge, 12,000-13,500 ft., Strachey Winter- 
bottom. Goring valley, 90° 25, 30° 12, about 16 ,d 00 ft., 
Litiledale. Without locality, Beasy Pike, 897. Flowers 
yellow- green. 

Artemisia Stracheyi, Rook. f. et Thoms, ex O. B. Clarke, 
Comp. Ind. p. 164 ; Hew Bull. 1896, p. 211; Rook. f. FI. Brit. 
Ind. iii. p. 328. 

Manasarowar, 14,000-15,500 it., Btrachey Sf Winterhottom. 
Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledade. 
Flowers yellow-green. 

Artemisia (§ Dracunculus) Wellbyi, Remsl. et R. R. W. 
Pearson sp. nov. ; ab A. salsoloide, WilM., habitu pumiiiore, 
racemis brevioribus laxioribusque, involueri phjUis marginibus 
membranaceis atro-fuscis, foliis integris triMis vei raro pinna ti- 
sectis diversa. 

Suffrutex circiter | ped. altus. Badix elongata, lignosa, ramosa. 
Caules numertjsi, ramosi, infra lignosi, supra herbacei, repentes 
vel uscendentes, subaiigulati, sericeo-pubescenfces vel glab^es- 
centes. Folia alterna, sessilia, carnosa, dense appresso-pubesceiitia, 
deinuin glabra, integra, lineari-oblonga vel ambitu cuneatim 
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spatulata, apice alte trifida vel raro pinnatisecta, basibus persist- 
entibiis, 4-7 lin. longa; lobi lineares, lineari-oblongi vel -ovati, 
aciiti, marginibus revolutis, 1-4 lin. longi. Gapitiila globosa, 
pauciflora, 2-3 lin. diametro, pedunculis brevibus bracteolatis 
sniTuita, axillaria, solitaria, plus minus nutantia, in racemos 
sinipliees foliates i-2 in. longos laxe disposita; pbylla eirciter 
12, oblonga, obtusa, concava, berbacea, crassiuscnla, glabra, 
inarginibus membranaceis atro-fuscis, costis proniinentibns, 1-1| 
lin. longa, |-| lin. lata. Beceptaculum nudum. Mores Quargin- 
feminei, 1-1| lin. longi, lobis stigmaticis eirciter | lin.longis. 
Flores disci omnes mascnli ovariis abortivis, tubulosi, lg-l| lin. 
longi. Antherce -l-l lin. longse, connectivis in aristas tenues 
breviores productis. 

Artemisia sp., Hemsl. in Journ. Linn. 8oe., Bot. xxx. (1894) p. 114. 

17,100 ft., Thorold. 86° lOS 35° 19', 16,214 ft., July 16, 
WeUly ^ Malcolm. 82° 8', 34° 48', 17,000 ft., July 27, Beasij ^ 
Pike. Flowers yellow-green. 

Plant strongly scented, something like cruslied nettle-leaves. — 
Beasy Pike. 

Cremantliodium Beasyi, Hemsl- 

Senecio (§ Cremantbodium) Deasyi, Hemsl. in Hook. Ic. PI. t. 2587. 

Werneria nana, \_Bentli. in'] Benth. Hook. f. Geyi. PI. ii. p. 451. 

Ligularia nana, Beene, in Jacqueni. Voy. Bot. p. 91, t. 99. 

In water-logged, stony soil, 17,600 ft., Thorold.^ 33. Growing 
in gravel east of Horpa Tso, 17,000 ft., very scarce and very little 
vegetation of anv kind, Beasy Pike^ 827, 841. Flowers 
yellow. 

It was only after tbe publication of this plant under the name 
of Senecio (§ Gremantliodmni) Deasyi that we found ont that it had 
been collected before in Kashmir and described under the names 
cited, above. fVerneria is a large Andine genus with which four or 
five Abj^'ssinian and Himalayan allied plants have been associated. 
So tar as Werneria nana, Benth., is concerned we have no hesi- 
tation about placing it in Qremanthodium ; and it is very closely 
allied to G. Maxim. "We will not presume to settle here 

tbe limits of the genus Senecio i but taking such other genera, 
numerous in species, as Frica., Solanmn, Car ex, in relation to 

rajyge of variation , it might well include Gacedia, GremamModmm 
and several other ■ proposed genera, perhaps :,W'^ermma 
Jacqiiemoni's' figure was from a better specimen than ours. 
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Cremaiitliodiiim Eletclieri, HemsL . 

Senecio ('§ Cremantliodium) Eietcherij, HemsL in Keiu BiUL 1896^ 

p 212.. 

G-oring %^alley, 25', 30® 12', about 16,500 ft., Littleiale. 
Flowers yellow. 

Creiuautliodiiim goringeiisis, Hemsl. 

Senecio (§ Cremanthodium) goringensis, HemsL in Keiv Bull. 1896, 
p. 212; Peterm. MitteiL Erg.-Heft 131, p. 374. 

Goring valley, 90® 25', 30® 12', about 16,500 ft., Littledale. 
Near lake 18, September 12, Hedin. 91® 20', 35® 23', 16,404 ft., 
August 10, Wellby ^ Malcolm. Aru Tso, 16,200 ft., August 4, 
Demy Pike, 864. Flowers yellow. 

Senecio arnicoides, Wall. Gat. n. 8138, var. frigidus, FI. 

Brit. Ind. iii. |). 351 ; Joiirn. Linn. Soc.,Bot. xxx. (1894) p. 114. 

Niti pass, 16,700 ft., Strachey Winterhottom. Water-logged 
soil in wide valleys, 17,000 ft., TJiorold. Flowers yellow. 

Senecio coroiiopifoliiis, Desf. FI. Aflant. ii. p. 273 ; Hook. f. 
M. Brit. Ind. 341. 

Eakas Tal and JSiielsliel, 14,000-16,000 ft., Strachey Winter- 
hottom. Flowers yellow. 

Saiissiirea alpina, BG. in Ann. Mm. Par. xvi. (1810) p. 198; 
Peterm. Mitteil. Erg.-Heft 131, p. 374. 

August 7, He din. Flowers purple-blue. 

Saussurea Aster, Hemsl. in Journ. Linn. Soc., Bot. xxx. (1894) 
p. 115, t. 5. 

Sandy, gravelly soil, 17,500 ft., Thor old. 86® 48', 35° 18', 
16,300 ft., July 19, WelTby ^ Malcolm. Near Horpa Tso, 
16,400 ft., June 28, Beasy 4' Bike, 818. Flowers purple 
(Tliorold) ; blue (Wellby A Alaicolm). 

Saussurea bracteata, Beene, in Jaeguem. Voy. Ec^tp. 94, 1. 102 ; 
Peterm. Mitteil. Erg.-Heft 131, p. 374 ; Hook. f. FI Brit. Ind. 
iii. p. 366. 

8. Koslowi, C. WinM. in Act. Horti Petrop.'xiii.ij^. '^41. 

Ealcli pass and Lanjar, 16,000-17,000 ft., Strachey 4* Winter- 
hottom. Camp "Sly Hedin. 82® 40', 33® 30', 16,800 ft., August 
VI, Beasy Pike, , Flowers red. • 

Saussurea glanduligera, Aa? Hook. f. PL Brit. Ind. 

iii. p. 371 ; Journ. Linn. Soc., Bot. xxx. (1894) p. 114. 

q2 
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Ti sum, 15,000 ft., # Winterhottom. Sandy, stony soil 
in valley at 17,800 ft., Thorold. On gravel near an ice-covered 
lake, 82° 24', 84° 41', 16,600 ft., July 6, Beas^ 4' 884, 899. 

Flowers purple. 

Satissurea Hookeri, G. B. Glarhe, Comp. Ind. p. 230 ; Eoolc.f. 
FL Brit. Ind. iii. p. 871. 

Baleh pass, 16,000 ft., Straehey 4 Winterhottom. Flowers 
purple. 

Saussurea Kuntliiaiia, C. B. Clarice, Comp. Bid. p. 225 ; 

Sook.f.Fl.BrU.lnd.m.-^^.QQQ. 

Leontodon ? Kunthiana, Wall. Cat. n. 8292. 

Aplotaxis leontodontoides, DC. Prodr. vi. p. 639. 

In 88° 20', 85° 20', 16,526 ft., July 29, TFeHhy 4 Malcolm. 
Without locality, Bensy 4 Ptke, 900. Flowers purple. 

Saussurea pumila, G. Winkl. in Act. BLorti Petrop. xiii. p. 244. 
September 21, Eedin. Flowers rose-lilac. 

Saussurea pygmaa, Spreng. Syst. iii. p. 381 ; Journ. Linn. 
SoG., Bot. XXX. (1894) p. 114. 

Top of pass, 17,800 ft., Flowers purple. 

Saussurea sorocephala, Eooh. f. et Thoms, in C. B. Clarke, 
Comp. Ind. p. 226 ; Journ. Linn. Soc., Bot. xxx. (1894) p. 115 ; 
Feterm. Mitteil. Erg.-Heft 131, p. 874 ; Eook. f. FI. Brit. 
Ind. iii. p. 877. 

Aplotaxis gnaphalodes, Poyle, Illustr. Bot. Ilimal. p. 251, t. 69. f. 1 . 
Stony soil close to water, 17,000 ft., Thorold. Camp 10, Medin. 
86° 48', 35° 18', 16,-801 ft., July 19, B^ellhi 4 Malcolm. Horpa 
T.so, 17,000 ft., July 5, Beasj 4 Pi^<^, 828, 829. FlowT-rs purple. 

Saussurea subulata, C. B. Clarke, Comp. Ind. p. 226 partial ; 
Journ. Linn. Soc., Bot. sxx. (1894) p. 114; Few Bull. 1896, p. 212; 
Feterm. Mitteil. Erg.-Heft 181, p. 374; Kook. f. FI. B7'it. 
Ind. iii. p. 367. 

S. setifolia, Klatt in Sitx. Akad. Muench. (1878) p. 9.6. 

Close to water, 17,000 ft., Thoi-old. Goring valley, 90' 25', 
80° 12', about 16,500 ft., Littledale. August 6, Eedin. SS' 20', 
35° 20', 16,526 ft., July 29, Wellhy 4 Malcolm. Hear the 
Alangtsa Tso, 16,900 ft., June To, Beasy 4 Fi^^e, 815, 849. 
Flowers purple or mauve. 
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Saiissiirea tangutica, Maxim, in Bull, Acad. Feterah, xxvii. 
(1881) p. 489; Journ, Linn, Soc.,Bot, xxx, (1894) p. 136. 

JN'ear the sammit of Gam (or xlogti) La, 98^ 18', 40', 

15,600 ft., Boekhill, Tsaidam, Frzewalshi, Floral leaves large, 
rose or purple. 

Saiissiirea Tliomsoui, C. B. Clarke, Comp, Ind. p. 227 ; Hook,/, 
FI. Brit. Ind. iii. p. 366. 

S. acaiilis, Klatt, in Sitz. Akad. Muench. (1878) p. 91. 

S. amblyopiiylla, C. Winkl. in Act. JECorti Petrop. xiii. p. 245. 

Jn 86V 35^ 19', 16,528 ft., July 15, Wellhj # Malcolm. 
Tsuidaiii, FrzewaUki. Flowers purple. 

Saiissiirea Thoroldi, ILenisl. in Journ. Linn. Soe., Bot. xxx. 
(1894) p. 115, t. 4. ff. 5-9; Keio Bull. 1896, p. 212. 

Sandy soil close to water, 16,400 ft., Thorold. Goring valley, 
90'“' 25', 30'^ 12', about 16,500 ft., LittUdale. SS*^’ 20', 35"^ 14', 
16,142 ft., July 16, Wellhy 4' Malcolm. Without locality, 
Leasy 4 Pike, 898. Flowers purple. 

Eaten as a vegetable ; found in damp places ; dowers purple. — 
Wellhy V Malcolm. 

Saussurea tridactyia, ScJi.-Bip. ex Hook, f FL Brit. Ind. iii. 
p. 377 ; Journ. Linn. Soc., Bot. xxx. (1894) p. 115. 

Hill-side, 19,000 ft., Thorold. Flowers white. 

Saiissiirea 'W'ellbyi, Ilemsl. in Rook. le. FI. t, 2588. 

Widely distributed: 90=^-96^ 35^ 15-36% 14,600-16,800 ft., 
Wellhy 4' Malcolm. 

In dower during August and September. Flowers purple. 

Crepis flexuosa, Clarke^ Comp. Ind. p. 254. 

Crepis giauca, Benth. et Hook. f. Gen. FL ii. p. 515 ; Hook. f. FL B7it. 
Ind. iii. p. 394. 

Youngia fiexiiosa, Ledeb. FL Boss. ii. p. 838. 

Prenaiithes poiyniorpiia et P. flexuosa, Ledeb. FL Alt. iv. p. 145, et Ic. 
FL lioss.t. 498./^ 

Sutlej river in Guge, 13,350 ft., Stracliey 4' Winterhottom. 
17,200 Vt., Thorold, IQ. 88^ 20', 35*= 20' 16,526 ft., July 29, 
Wellby # Malcolm. 82^ 6', 32° 32'~84^ 21', 14,400 and 16,100 it., 
September 4, Deasy 4 ' Pike, 867^ 862, 878, 888. Flowers 
yellow. 

Grows in rather damp places; scarce . — Deasy 4'' Bike. 
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' Crepis glomerata, Benfh. et Hooh. f. Gen, PI. ii. p. 515; 
Hook,/. FI Brit, hid, iii. p. 398. 

Tisiim, 15,000 ffc., Stracliey ^ Winterlottom. Elowers yellow. 

Crepis sorocepliala, Senisl, in Joiirn, Linn. Soc.^ Bot. ,xxx. 
(1894) p. 116, t. 4. IF. 1-4. 

Sandj, gravelly soil, 17,500 ft., Thorold. 83"" 15^ 35'" 11', 
16,316 ft., June 29, Wellhj ^ Malcolpi. Witlioiit locality, 
JDeasy ^ Pilce.^ 82 5. 

Flowers wliite with blue tints ; centre black and yellow.- — 
Wellhy Maleolm. 

Crepis, sp. aff. C. sorocejpJmlc^, HemsL, et O. glomeratee., Decne. 
Near the Mangtsa Tso, 17,000 ft., June 24, JDeasy Filce., 
814 (only specimen seen). 

This meagre specimen consists of a deep, stout, woody taproot, 
and a rosette of heads at ground-level. The bracts of the 
involucre are glabrous, and the dried flowers are pink. 

Taraxacum Mcolor, DC. Prod, vii. p. 148. 

T. officinale, Wigg., var., Bemsl. in Journ. Lm^. Soc.y Bot. xxx. 
(1894) p. 116.' 

Leontodon leucanthns, Ledeb, FI. Alt. iv. p, 154, et Ic. PL Moss. t. 132. 
Stony, wide valleys, 17,200 ft., ThoroU, 55 & 71. 82= 12', 
34° 20', 16,100 ft., in damp ground and swamps, July 31, Beasy 4' 
Pike, 860, 895, 896. Elowers w^hite tinged with yellow. 

Taraxacum lanceolatiim, Poir. in Lam. Fncyc. v. p. 349. 

T. officinale, Wigg., var. f^Hemsl. in Journ. Linn. Soc., Bot. xxx. (1894) 

p. 116. 

Hill-sides, 16,000 ft., FJiorold, 135. Near Aru Tso, 16,900 ft., 
August 5, I)easy 4' Piice, 840, 869. Elowers yellow. 

Taraxacum officinale, [Weber in'] Wigg. Prkn. FI. Ilolsat. 
p. 56, var. parvula, Hook. f. FL Brit, Lnd. iii. p. 401 ; Rete 
Bull. 1896, p. 213. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Li f fled ale. 
Elowers yellow. 

Taraxacum palustre, BO. FI. Fr. iv. p. 45 ; Journ. Linn. Soe.s 
Bot. xxx. (1894) p. 1S7 ; Rew Bull. 1898, p. 212. 

/Valley of the Mums, 91° 1.8', 33° 44', 15,640' ft.,. June 23, 
BockJiill. Goring valley, 90° 25', 30° 12', about 16,500 ft., 
Littledale. Elowers yellow. 

Lactuca Beasyi, B. Moore^in Journ. Bot. xxxviii, (19001 p. 428* 
Aksu, ' Sl°:7V35° 5', 16,500:?- ft., Beasy. Elowers yellow. 
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Lactuca Lessertiana, C. B, Olar/ce, €o7np, Ind* p. 270 ; Ilools.f^ 
dl. Brit, IncL iii. p. 408. 

Valleys of Giige, 16,000 {t^^Btracliey ^ Winterbottom, Flowers 
blue. 

Campahtjlace^. 

Gyanaiitliiis incaiiiLS, HooJc.f. et Thoms, in Journ. Limi, Soc., 
Bot. ii. (1858) p. 20 ; BLooh. f. Bl. Brit. Ind. iii. p. 434, var. 
leiocalyx, Branch, in Morofs Journ. de Bot. i. (1887) p. 279; 
Journ. Linn. Bot, xxx. (1894) p. 137. 

Kechii valley, 96° 28\ 31° 25', 12,700 ft., August 22, Bockhill. 
Flowers blue. 

Plumeagihacejs. 

Statice aurea, Linn. /§?. FI. p. 276 ; Amman. Btirp, Bar. 
Buth.Ie.p.l82,t.l8.i.2. 

In 1)7°, 35° 42', 13,363 ft., September 15, TVellly # Malcolm. 
Piowers yellow. 

PBIMIILAOE.E. 

Androsace Cliamsejasme, Rost, Syn. FI. Austr. p. 9^ ^ Willd. 
Sp, PI. i. p. 799 ; Ee/ichh. Ic. Bl. Germ. xvii. 1. 1112. f. 6 ; Rooh.f. 
Bl, Brit, Ind. iii. p. 499, var. coronata. Watt m Journ. Linn. 
Bog., Bot. xx. (1882) p. 17, 1. 17 a, et xxx. (1894) p. 117 ; Peterm. 
Mitteil. Brg.-Heft 131, p. 374. 

Sandy, gravelly soil in sheltered spots near water, 17,500 ft., 
Thorold, 20. September 1, Hedin. 81° 4V, 34° 51', 16,200 ft., 
July 9, Beasy ^'Fihe, 812, 845. Flowers purple, or white wuth 
purple centre, or white with yellow centre. 

Sweet smell like English May . — Beasy ^ Pike. 

Androsace Tapete, Acad.PHersb.xxTd. (1888) 

p. 505 ; Journ. Linn. Boe., Bot. xxx. (1894) p. 137. 

Valley of Mums, head* waters of Yangtsekiang, 91° 20', 
33° 45', 14,900 ft., June 22, Bockhill. 83°, 35° 8', 16,487 ft., 
lune 25, Wellhy ^ Malcolm. Profuse in valleys west of Horpa 
Tso, 17,500 ft., June 28, Beasy ^ Pike, 816. Flowers white. 

Androsace villosa, Linn. Bp. Pl. ^. l4i2iRook.f. BB Brit. 
Ind. iii. j). 499, var. latifolia, Ledeb. ', Journ. Linn. Boc., Bot. 
xxx. (1894) p. 137. 
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Ivear Eakas Tal, 15,000-17,000 ft., Straelmj # Winterlwttom. 
Valley of the Murus, 9V IS’, 83" 44', 15,640 ft., June 23, Eoelchitt. 

Flowers wliite. 

Priiiiiiia purpurea, Boyle, Illustr. Bot. Miraal. p. 311, t. 77. 
f. 2 ; Kew Bull. 1896, p. 213 ; JSooJc.f. M. Brit. Ind. iii. p. 490, 
suh P. Stuartii. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., LiUledale. 
Flowers pale or deep purple. 

Priiiiiila rotundifolia, Wall, ex Boxh. Bl. Ind, ed. Carey, ii. 
p. 18 ; Keiv Bull. 1896, p. 213: Soolc. f. FI. Brit. Ind. iii. 
p. 483. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., LiUledale. 
Flowers purple. 

Primula tibetica, Watt, in Joiirn. Linn. Soe., Bot. xx, (1882) 
p. 6; XXX. (1894) p. 117; Hoolc.f. FI. Brit. Ind. iii. p. 488. 

Guge valleys, 14,000-15,000 ft., StracJiey 4' Winierhoitom. 
Close to water, 16,200 ft., TJiorold. Flowers purple. 

Glaux maritima, Linn. Bp. FI. p. 207 ; Journ. Linn. Soc., Bot. 
XXX. (1894) p. 117 ; Soolc. f. FI. Brit. Ind. iii. p. 505. 

At 1.6,200 ft., Thorold. Flowers pink. 

Gentiakace^. 

Gentiana aquatica, Linn. Bp. FI. p. 229; Fallas, FI. Boss. 
i. pt. 2, p. 109, t. 98; Book./. FI. Brit. Ind. iv. p. 110. 

Gvaniina, 15,000 ft., Btrachey Winterhottom. 16,800 ft., 
Beasy 4" Bike, 874, partiiii. Flowers blue. 

Gentiana falcata, Tiircz. ex Far. et Kir. in Bull. Boe. Kat. 
IIosc.:ky. (1842) p. 404; Journ. Linn. Boc.,Bot. xxx. (1894) j). 117. 
Marsh, 15,000 ft., Flo^vers blue. 

Gentiana iiumilis, Bteven, in Mem. Boe. Kat. AWe.- iii. (1812) 
p. 258; Journ. Linn, Boe., Bot. xxx. (1894) p. 117 ; Booh. f. FI. 
Brit. Ind. iv. p. 111. 

, ,, At 16,200 ft., Thorold. 15,000 ft., August 30, Beasy 4' Fike, 
883.^'y , , 

' Flowers pale blue or lavender;, growing in a marsh; very 
md,Yce*^Beasy 4' Bihe. ' 
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O-eatiaiia imMgena, Hdgew. in Trans. Linn. Soc. xx. (1816) 
p. 85 ; Ilooh.f. FL Brit. Ind. iv. p. 116. 

Balcli pass and Bakas Tal, 15,000-17,000 ft., SfracJieg ^ 
Winterhottom. Flowers blue. 

G-eiitiana EockMllii, Semsl, in Journ. Linn. Soc.^ Bot. xxx. 
(1894) p. 137. 

Kechii valley, 96° 28', 31° 25', 12,700 ft., August 22, EocJcMll. 
Flowers blue. 

O-entiana squarrosa, Ledeh. in Mem. Acad. PHersh. sf. (IBVI) 
p. 527 ; JoK^rn. Linn. Soc., Bot. xxx. (1894) p. 117 ; RooJc.f. FI. 
Brit. Bid. iv. p. 111. 

Banks of dry rivulet on bill-side, 17,200 ft., TJiorold. Flowers 
blue. 

G-entiana tenella, Rottb. in Kiol. 8/cr. SelsJc. x. (1770) p. 436, 
t. 2. f. 6 ; Ilook.f FI. Brit. Ind. iv. p. 109. 

In 91° 40', 35° 21', 16,812 ft., August 12, Wellly Malcolm. 
82° 40', 33° 30', 16,800 ft., August 12, Beasy 4’- Bihe, 874, 
partim. 

Flowers gentian-blue. Growing neat* stream in a patch of 
grass on broken granite. Only one or two specimens seen, 
although I looked closely.— P^7r<9. 

Gentiana thianschanica, Eupr. Serf. Tliianschan. in Mem. Acad. 
8c. Petersh. xix. (1869) p. 61. 

(j. decnuibens, ILemsl in Journ. Linn. Soc., Bot. xxx. (1894) p. 117, 
71071 Lmn. 

Sandy soil near water, 15,400 ft., Thm-^old. Flowers greenish- 
white. 

Gentiana Tlionasoni, Q. B. Cla7dce, in Rook, f FI. Brit. Ind. 
iv.^p., 109. .. 

iji.Qim\^fm,Maxwi.inhe7'h,K€io.,med.? 

Without locality, 4" PUce. ISTorth Tibet, Przeivalslci. 

Flowers very small, blue. 

Pieurogyiie brachyanthera, G. B. Glaj^he^m RooJc.f. FI. Brit. 
Ind. iv. p. 120. 

P. diffusa, Ilemsl. in Journ. Linn. Soc., Bot. xxx. (1894) p. 117, ?ion 
Maxii/i. 

Ilill-side close to water, 16,800 ft., TJiorold. On the south- 
east shore of Am Tso, growing ^it\\ Ta^'^axacum lmiceolatum, 
Poir., 16,900 ft., August 5, Beasy Sf PiJce. Flowers blue. 
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BoRAQ-IFACEiB. 

Microlila sikMmeiisis, Semsh in Hook, le, PI, sub t. 2562. 
Tretocarya sikldmensis^ Oliver y loc. eit, t. 2255 ; Journ. Linn, Soc.^ Bot, 
XXX. (1894) p. 138. 

Basin of Suchu valley, north side, Dray alamo pass, 93 ' 17', 
31° 52', August 2, BockJiill. Flowere red and blue. 

JCicrouIa tibetica, Benth, in Benfh, ef Hook, f Gfen. PL ii. 
p. 853 ; Hemsl, in Hook, Ic. PI. t. 2562 ; Maxim^ in Bulk Acad, 
Peiersh. xxvi. (1880) p. 501. 

M. Benthami, C. B. Clarke, in Hook. f. PL Brit Bid. iv. p. 167 ; 
Jouim, Linn, jSoc., Bot xxx, (1894) p. 118 ; Hook, Ic. PL t. 2257. 

Tretocarya prateiisis, Maxim, in Bull. Acad, Peter sh. xxvii. {1881) 
p. 605 ; Journ. Linn. Soc., Bot. xxx. (1894) p. 117. 

Close to streams, 18,000 ft., Thorolcl. 88° 20', 35" 20', 
16,616 ft., July 27, Wellhy ^ Malcolm. 82° 8', 34° 38', 
17,000 ft., BeaBtf ^ Pike, 848. Blowers white or blue. 

SoTAFACEiE. 

Physochlaina prsealta, Hook. Bot. Mag. t.-4600, in nota; 
Hook.f. PL Brit. Ind. iv. p. 244. 

Pliysoclilaina grandiflora, Hook, Bot. Mag. t. 4600. 

Scopolia pnealta, Bun. in BC. Prod. xiii. p. 554. 

Tisuin, 15,000 ft., Straclieg ^ Wmterhoftom. Blowers yellow. 

Scopolia sp. 

Camps 29 and 30, Hedin. 

This specimen is leafless and bears only a few old fruits. 

S c R OPH XJLAEIACE JE . 

Scrophularia dentata, Boyle, ex Benth. Scroph. I7id. p. 19 ; 
Hook.f. PI. Brit. Ind. iv. p. 256. 

Witlioat locality, Deasy 4' Pike. Blowers purple-brown. 

Pedicularis alaschanica, Maxim, in Bull. Acad. Petersb. xxiv. 
(1878) p. 59, var. tibetica, Maxim. ; Prain, in Ann. Bot. G-ard. 
Calc. iii. p. 164, t. 25. if. a~b ; Journ. Linn. Soc., Bot. xxx. (1894) 

p. 118. 

Broad valley, 16,000 ft., TJiorold. Blowers yellow. 

Fedicnlaris cheilantMfolia, Bchrenk; Piseh. et Mep.Mmim. PL 
Nov. ii. p. 19 ; Pram, in Ann. Bot. GmA. Oalc.^m. p.„171, t.432. 

Journ. Linn, Sac*, BoL xxx. (1894) p. 118; Hook, f. Pi.'' 
Brit. Ind. ix. SOB. 
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Balcli pasS;, about 17,000 ft., ^tracliey ^ Winterhottom. In 
\vide valleys, 17,000 ft., TJiorold, Near Aru Tso, 16,200 ft., 
August 4, Deasy ^ Fihe^ 866. Flowers white veined with 
purple. 

jPedicularis longiflora, Rudolph, in Mem, Acad. Fetersh. iy. 
p. 345, t. 3 ; Frain, in Ami, Bof. Gard, Gale, iii. p. 112, t. 1. 
ff. €~f. 

P. tubiflora, Fkcli, in Mem, Soc, Mobc, iii. (1812) p. 58. 

Yalley of Gruge, 15,000 ft., 8irachey Wmterhottom. 
Without locality, 15,000 ft., August 30, 1896, Deem/ 4" Fike, SSI. 

Growing profusely in a swamp ; flowers yellow streaked with 
purple-red ; faint smell like cowslips. — Deasy 4" Filce. 

Pedicularis Oederi, Vahl, in JSornem. Dan sic. Dele, Flantel. 
ed. 2, p. 580 Frain, in Ann, Bot. Gard. Calc, iii. p. 181, t. 34. 
d*. a-c; Journ, Linn, Soc., Bot. xxx. (1894) p. 138. 

P. versicolor, Wahlenb. Veg. JECelvet, p. 118. 

Balch pass, 16,500 ft., Strachey ^ Winterhottom. Valley of 
the Murus, 91° 18', 33° 44', 15,640 fc., June 23, Bockliill. 
Flowers yellow. 

Pedicularis Przewalskii, Maxim, in Bull, Acad. Fetersh. xxiv. 
(1878) p. 55 ; Frain.^ in Ann. Bot. Gard. Calc, iii. p. 120, t. 5 ; 
Journ. Linn. Soc., Bot. xxx. (1894) p. 138) Keio Bull, 1896, p. 213. 

Basin of Suchu, valley north side, Dray alamo pass, 93' 17', 
31° 52', 14,000 ft., August 2, Bochhill. Goring valley, 90" 25', 
30° 12', about 16,500 ft., Littdedale, Flowers purple. 

Pedicularis rMuauthoides, Schrenlc, Bnum. FI, JSfov. i. p. 22 ; 
Frain, in Ann, Bot. Gard. Gale, iii. p. 109, 1. 1 ; Mew Bull. 1896, 
p. 213 ; Sooh.f, FI. Brit. Ind. iv. p. 314. 

Balch pass, 13, 000-16, 500 ft., Stracheg 4’ Winterlottom. 
Goring valley, 90° 25', 30° 12', about 16,500 ft, LMedale. 
Flowers purple. 

Oreosolen. unguiculatus, ILemsL in Kew Bull. 1896, p. 213. 
Goring valley, 90° 25', 30° 12', about 16,500 ft., Litfledale. 
Flowers yellow. 

SEIiAUIKACEJE. 

Lagotis brachystachya, Maxmi. in Bull. Acad. Fetersh. xxvii. 
(1881) p. 525 ; Journ. Linn. Soc., Bot. xxx. (1894) p. 138 ; 

Mifteil. Erg.-Heft 131, p. 374. 
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lliri-slope 2 miles nortii of Miirus river, 91° 31', 33° 53', 
14,750 ft., June 21, MocJcMll* In a stream, September 1, llecltn* 
90° 20', 35° 15', 15,781 ft., August 5, Wellhy # Malcolm, 
Eiowers wliite. 

Lagotis decimbens, Bupr, Bert. Tiansch. p- 64 ; IIook.f. FL 
Brit, Inch iv. p. 559. 

Gymnaiidra Tiiomsoni, C. B. Clarhe^ in Herb. Ke 2 v. 

East of Horpa Tso, 17,000 ft., July 5, Deasy # Pilce, 831. 
Flowers purple. 

Lagotis glauca, I. G-aertn, in Noe, Qomm. Petr op. xiv. (1770) 
p. 533, t. 18. f. 2, var. kunawurensis, IlooJc.f. M, Brit. Inch iv. 
p. 560'. 

Gyninandra kiiiiawurensis, Boyle, ex Benth. Scrojli. Ind. p. 4/ . 

Eakas Tal, 15,000-16,000 ft., Btracliey IVinterhottom. 
Flowers purple. 

LABIATiE. 

Nepeta decoloraus, Hemsh in JHoolc, Ic, PI. t. 2470, et in Hew 
Bull. 1896, p. 213. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littleclale. 
Flowers blue. 

Nepeta discolor, Boyle, ecc Benth. in Hook. Bot. Mtsc. iii. 
(1833) p. 378; Hook.f. FI. Brit. Ind. iv. p. 659. 

ISiiti pass, 15,000 ft., Btracliey # Winterbottoon. Flowers 
wliite or pale blue. 

li’epeta longibracteata, Benth. Lab. p. 737 ; Journ. Linn. Boc., 
Bot. XXX. (1894) p. 118; Hook.f FI. Brit. Ind. iv. p. 660. 

Balcli pass, 17,000 ft., Btracliey 4’* Winterbottom. Stony soil 
ill oid watercourse, 17,400 ft., Tliorold. 8oatli end of Am Tso, 
16,200 I't., August 4, Deasy 4' Pike, 870. 

Plant smells like '‘pear drops.” Eare. — Deasy 4* Pike. 

Flowers blue. 

Hepeta supina, Bteven, in Mem. Boc. Ffat. Mosc. ivu (1812) 
p. 265 ; Hook.f. Fh Brit. Ind. iv. p. 658. 

Is- ear Eakas Tal, 15,000-17,000 ft., Btracliey 4' Winterbottom. 
Flowers blue, 

Hepeta thibetica, Benth. Lab. p. 737; Hook.f. FI. Brit. Ind. 
iv. p, 664. 

Is ear Eakas 'Tal, 15,000-17,000 ft., Btrachey 4' Winterhotiom. 
Flowers while. 
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Nepeta Tiiomsoni, Benth. ecc Hook f Bl. Brit. Ind. iv. 
p. 658. 

Lanjar, 16,400 ft., ^trachey ^ Winterhottom. Flowers blue. 

DracoceplialTiim lieteropliyUiim, Benth. Lab. p. 73S ; Journ. 
Linn. Soc.^ Bot. xxx. (1894) p. 118 ,• Peterm. Mitteil. Erg.-Heft 
I3I5 p. 375 ; IIooTc.f. FI. BHt, Ind. iv. p. 665. 

ISTear Ra.kas Tal, 15, 000-17, 000 ft., Strachey ^ Winterhottom, 
Hill-sides at 17,700 ft., Thorold^ 54. Camps 14 and 21, Hedin. 
87° 35', 35° 18', 16,237 ft., July 23, Wellhy # Malcolm. 81° 51', 
31° 41', 16,200 ft., July 10, Deasy ^ PiJce, 838, 847. Flowers 
white. 

Bracoceplialum Hookeri, 0. B. Clarice^ in Hooh. f. FI. Brit. 
Ind. iv. p. 666. 

ISTorth of Sikkim, 15,000 ft., Hooker. Flowers blue. 

PMomis rotata, Benth. ^ ex Hook. f. FI. Brit. Ind. iv. p. 694 ; 
Kew Bull. 1896, p. 214. 

Goring vallej, 90° 25', 30° 12', about 16,500 ft., Litfledale. 
Flowers white. 

Laminm rliomboidenm, Benth. Lah. p. 509 ; Hook.f. FI. Brit. 
Ind. iv. p. 678. 

Kynngar, at 15,000 ft., Stracliey ^ Winterhottom. Flowers 
purple. 

The locality cited is a little south of Ealch Dhura, but this 
species was inadvertently left in the revised table, and has been 
included in ail the comparisons and calculations, so we retain it 
here, especially as its general distribution justifies the inference 
that it occurs in Tibet Proper, 

CHETOPOniACEiE. 

Eurotia ceratoides, G. A. Mey. in Ledeh. FI. Alt. iv. p. 239 ; 
Peterm. Mitteil. Hook.f FI. Brit. Ind. 

V. p. 8. , . 

Plains of Guge, 15,000-16,000 ft., Stf^achey ^ Winterhottom. 
August 7, Hbiwz. Flowers green, 

, KaMdiiim gracile, Fenzl, in Ledeh. FI. Boss. iii. p. 769 ; Pt.ter 7 n. 

Erg.-Heft 131, p. 375, 

Harato, 11,000 ft., Hedin. Flowers, green. 
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Salsola coiliiia, Pallas, III PL p. 34, t. 26 ; Ilooh.f, FI. Brit, 
Ind, V. p. 17. 

Without locality, Beasy ^ Pilce, 886. Fruit pink. 

Salsola Kali, Limn. Sj>. PL p. 222 ; Hook. f\ M, Brit, Ind. v. 

p. 17. ^ ; ■ ' 

Tisum, 15,000 ft., Stracliey ^ Winterhottom. Fruit pink. 

Halogetoii giomeratus, C. A. Hey. in Ledeh. FI. Alt. i. p. 378, 
Ic. PL Boss, i t. 40; Hook.f. FI. Brit. Ind. v. p. 20- 
vS8" 30', 35'" 20', 16,294 ft., July 28, JVellby Afalcolm. 
Flowers white or pink. 

Some doubt exists as to the correctness o£ the identification of 
Wellby & Malcolm’s specimen, the material being in a very 
young condition. 

POLYGOKACEiE. 

Polygonum Bistorta, Linn, Sjo. FL p. 360 ; Journ. Linn. Soc., 
Bot. XXX. (1894) p. 138. 

Pochu valley, 94"^ 45', 3r 45', 14,000 ft., August 14, EoclcliilL 
Flowers red. 

Polygonum bistortoides, Boiss. Liagn. ser. 1, v. p. 46 ; Journ, 
-Sot XXX. (1894) p. 138. 

Eamachu valley, hill-side, 94° 28', 31° 48, 12,800 ft, August 12, 
BocMiilL Flowers red. 

Polygonum Beasyi, Bendle, in Journ. Bot. xxxviii. (1900) 
p. 428 {err ore tibeticum). 

aSTortli Tibet, Beasy. Flowers crimson. 

Polygonum sibiricimi, Lawm. in Ffov. Act. Fetrop. xviii. (1773) 
p. 531, t. 7. f, 2; Journ. Linn. /S'oc., Eojf. xxx. (1894) p. 118; 
Feterm. AlitteiL Brg.-Heft 131, p. 375 ; Hook. f. PL Brit. 
Ind. Y. p. 52. 

P. hastatum, Alxirraipin Nov. Comm. Gott. v. (1774) p. 37, t. 6; Ledeh. 
le. PL Ross. iv. t. 361.^ 

Near salt lake, 16,300 ft., Thor old. Between camps 12 and 13, 
16,160 ft., August 27, Hedin. 83°, 35° 10', 16,481 ft., June 27, 
Wellly Malcolm. Flowers pink; green (Thorold). 

The Tibetan specimens are small — ^in many cases minute; 
while those from Siberia are much taller. Used as a vegetable 
in Tibet. 
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Polygonum spliserostacliynm, Meissn, Monogr, p. 53; ,Kem 
BtdL 1896, p. 214; Hooh.f. FI. Brit. Ini. v. p. 32 ; Bof. Mag. 
t. 6847. 

“l^G-oriiig valley, 90° 25', 80° 12', about 16,500 ft., Littledaie. 
Piowers crimson. 

Polygoiiimi tibeticnm, Remsl. in Kew Bull. 1896, p. 214, et in 
Rook. Ic. Bl t. 2471. 

G-oriiig valley, 90° 25', 30° 12', about 16,500 ft., Liitledcile. 
Flowers pink. 

Polygoniiiii tortnosiLin, D. Bon, Brocl FI. Rep. p. 71 ; RooJc.f, 
FI. Brit. Ini. v. p. 52. 

Plains of G-uge, 15,500 ft., StracJieg ^ Winte^Iottom. Flowers 
red. 

Polygoimm viviparum, Linn. 8p. Bl. p. 360; Journ. Lmn. 
Bog., Bot. xxx. (1894) p. 138 ; Rew Bull. 1896, p. 214 ; Rooh. 
f. FI. Brit. Ini. v. p. 31. 

Valleys in Guge, 14,000-16,000 ft., Btracliey ^ Tfinterhoftom. 
Pochii valley, 94° 45', 31° 45', 14,000 ft., August 14, Boclcliill. 
Goring valley, 90° 25', 30° 12°, about 16,500 ft., Littledaie. 
Flowers pink. 

Rlieum spiciforme, Boyle, Illustr. Bot. Rimal. p. 318, t. 78 t 
Kew Bull. 1896, p. 214 ; Beterni. Mitteil. Erg.-Heft 131, p. 875 ; 
Rooh. f. FI. Brit. Ini. v. p. 55. 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledaie. 
Camp 21, Redin. 81° 41', 34° 52', 16,200 ft., July 9, plentiful 
over an area of aboufc two square miles at the foot of limestone 
clilfs, Beasy # Bihe, 846. ISTorth Tibet, Brzewahhi. Flowers 
white or pink. Fruit crimson. 

Ladaki name Latcliu .” — Beasy ^ Bike. 

Blieimi Moor cToftimium, referred to by Btrachey (Geogr. 
Journ. 1900, XV. pp, 258-259) as “a species of Ehubarb verv 
common in Tibet,” is probably B. spiciforme, lloyle. 

Thymeu^ace^. 

Steilera Cliam^jasme, Sp. p. 559; Journ. Lmn.^oc., 
Bot. XXX. (1894) p. 118 ; Roolc.f. FL Brit. Bid. v. p. 196. 

Sandy valleys, 15,000 fr., Thavold. Flowers green or yellow. 
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EL^EAG-NACEiB 

Hippopliae Rkamnoides, Linn. Sp. FI. p. 1023 ; Roolc. f. FI 
Brit. In d. v. p* 203. 

Plains of Guge, 12,000-15,000 ft., Btrachejj # Winterbottom. 
Flowers green. Fruit orange or scarlet. 

Euphorbia CEiE. 

Eiipliorbiati]3etica,.S6)m. in DC. Frodr. xv. 2, p. Ill ; Iloolc.f. 
m. Brit. Ind. r. p. 260. 

Between Gunda-yankti and Tazang, 15,400-16,100 ft., Sfmcliey 
Winterbottom. "Witliout locality, Beasy cf Bike. Fiowm's 
green. 

o 

EBTICACEiE. 

IJrtica hyperForea, Jacqiiem. ex Wedd. Momgr. p. 68; 
Journ. Linn. Soc.,Bot. sxx. (1894) p. 118 ; Keu’ Bull. 1896, p. 214 ; 
Beterm. Mitteil. Erg.-Heft 131, p. 375 ; Sooh. f. M. Brit. 
Ind. V. p. 548. 

Amongst stones, 16,200 ft., Thorold. Goring valley, 90' 25 , 
30° 12', aliout 16,500 ft., Littledale. Between camps 29 and 80, 
September 20, Iledin. 17,000 ft., Beasy # Pike, 863. Flowers 
green. 

SALICACEiE. 

Salix Lapponiim, Linn. Sp. FI. p. 1019; LedeL. FI. Moss. in. 
p. 617 ; LCew Bull. 1896, p. 214 (?). 

Goring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 

Flowers green, 

Salix scleropFylla, Anderss. in Journ. Linn. 8oc.^ Bot. iv. (1S60) 
p. 52 ; Hook.f. FI. Brit. Ind. y. p. 630. 

Between Jungbwa Tol and Balvas Tal, 15,000 it., Straeliey ^ 
Winterbottom. Flowers green. 

Gnetaceje. 

■ EpFedra G-erardiana, Wall. Cat. n. 6048; Journ. Lmn. 
Bot.w. (1894) p. 118 ; Btapf, Gait. Ephedra, p. 75. 

E. Yulgaris, Brandis, Fo7\ Ft. p. oOl, jn^’twif non Micdi . , Sooh.f. I,-. 

Brit. Ind. Y. ly. MO. 

Salt-impregnated soil close to salt-lake, , 16,500 ft., Tlmrold, 6v. 
Isear the,., Am Tso, 16,700 ft., Deasy if FikelS61. ' Flowers 
ytllow. Fruit red. 
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Common on west side of Lanak La. It has a slightly resinous 
smell and taste, and is called “tseput” bj the Ladakis, who mix 
it, when dried and powdei'ed, with tobacco to make tso tuck/' 
a pinch of which they place under the tongue . — Deasy ^ Pike, 

iBIDACEiE. 

Iris Thoroldii, Baher^ in Journ, Linn, Soe,^ Bot, sxx. (1891) 
p. 118 et p. 139 ; Mooh Ic, BL t. 2302. 

Top of pass, 17,800 ft., Thorold, 116 bis. Sharakayi G-ol, 
93" 27', 35" 50', 13,800 ft., May 29, BocUill; 91°, 35° i6', 
16,301 ft., August 8, Wellby Malcolm, Flowers yellow. 

LiLIACEiB. 

Allium Jacq.uemoiitii, Beg el ^ in Act, BEorti Fetrop, iii. 2 
(1875) p. 162; Hook,/, FI Brit. Ind, vi. p. 342. 

Near Eakas Tal, 15,000-17,000 ft., Btrachey ^ Winterhottoni. 
Flowers lilac. 

Allium Semenovi, Begel, in Bull. Soc. Mat. Mosc. xli, (1868 ) 
1, p. 449, FI. Turk* i. p. 49, t. 8. ff. 4 et 5 ; Peterm. MitfeiL 
Erg.-Heft 131, p. 375; Hook.f. FI. Brit, Ind. vi. p. 338. 

Camp 31, September 7, BLedin. Widely distributed : 88°-96°, 
35° 10-35° 20', 14,600-17,000 ft., Wellby ^ Malcolm. 

Flowers dull white or pale yellow. 

Allium senescens, Linn. Bp. PI. p. 299, var. ; Journ. Linn. Boc.^ 
Bat. XXX. (1894) p. 119. 

Eocky hill among stories, 16,200 ft., Thorold. Without locality, 
Beasy ^ Fike, Flowers pink. 

The same variety was collected by Conway in the Karakorum. 

G-agea pauciflora, Turcz, in Bull. Boc. Nat. Mosc. 1838, p. 102 
(name only), et xxvii. (1854) pars ii. p. 113 ; Ledeh. FI. Boss. 
iv. p. 143. 

Plecostigma pauciilorum, Ttircz. in Bull. Boo. Bat. Mosc. xxvii. (1854) 
pars II. p. 113; Trautv. Iinag. t. 2; Maxim. Ind. FL Mongol in Prim. 
FI. Amur. 485. 

Ornithogalum pauciflorum, Turcz. in Bull. Boc. Nat. Mosc. xxvii. 
(1854) pars ii. p. 113. 

Tulipa ornithogaloides, Fisch. ex Ledeh. FI. Boss. iv. p. 143. 

Szechenjia Iloydioides, KanitZj PI, Bxyed. Szichenyi Asia Centr. p. 60, 
t. 7.ff. 1-3. 
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Tiilipa (§ Onthya) sp.afE. T. eduli, Baker-, Hmnd. mJovrn. Limi. Sec., 

./?Ot X3CX. (181>4) p. 139. n r aA 

Sharafeiiyi Gol, bill-dope, 93° 27', 35° 50', 13,800 ft., May ^9, 

BmhMlV Flowers yellow. 



JUNCACEJi. 

JiupiciiS Tboinsoiii, Buehenau^ in Bot. Zeitimg, xxv. (1867) 

p. 148. . . 

J. leiicoQielas, Bogky in Bodk.f, FL Brit. Ind. vl p. 397, partim. 

J, membranaceus, BenisL in Joimi. Linn. Soc., Bot. xxx. (1894) p. 119, 
non Boyle. 

Close to water, 16,200 ft., Tlwrold, 102. 82° 12’, .34° 19 , 

16,100 ft., July 31, Beasy dr rihe, 85S. Flowers white and 
yellow. 

ISTAIADACEiE. 

Potamogetbn pectinatns, Linn. a%. Bl. p. 127; Hooh.f. M. 
Brit. Ind. vi. p. 567. 

Witbout locality, 17,000 ft., Hooker.. 

This was taken for Zannichelliapalustris when it was collected, 
which accounts for the latter name appearing in the list of Tibet 
plants in Hooker & Thomson’s ‘Flora Indica,’ Introduction, p. 227. 
Flowers small, green, with yellow anthers. 

TriglocMn palustre, Linn. Bp- PI. p. 338 ; Jowrn. Linn. Soe., 
Bot. xxx. (1894) p. 119; Hook.f. M. Brit. Ind. vi. p. 563. 

Between Tisum and the Sutlej river, 15,000 ft., Strachey 4' 
Winterhottom. Close to water, 16,200 ft., Thorold. Flowers 

small, green, tinged with red. 

Cl'PEEACE.® *. 

.Kohresia- Sargentiana, Senisl. in Journ. Linn. Soe., Bot. xxx. 

( 1894) p. .139. o ' ^ ' 

Hill-slope two miles north of Murus river, 91° 31', 33° 53', 
14,750 ft., June 21, BocMill. Without locality, Beasy # Pike, 
839 a. 

Kohresja schoenoides, Boech. in Linnma, xxxix. (1875) p. 7; 

flooh.f. Bl. Brit. Ind. yi.p.BQT. 

82° 16', 34° Si's a small patch only, on the bare Mil-side : on 

* As theSbwersof the Oyperaceae and'Graminese are almost invariably green, 
with yellow, or occasionally red, anthei-s. it has not been considerrcl worlb 
while repeating this under each species. 
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dry gravel near the bed of a dry moimtaiii stream, 16,300 ft., 
July 19, T>eamj # 839. 

ScirpTis Caricis, Metz, Ml, Seand, Mrod, p. 11 ; Keiv Mull, 
1896, p. 215 ; IIoolc,f, ML Brit, Ind, vi. p. 660. 

Between. Guuda-yaukti and Tazang, 15,400-16,000 ft., Strache^ 
4' Winterhottom. Groring valley, 90^ 30° 12', about 

I it. ^ Litfledale. 

^ Carex incurva, LigJiff. FI, Scot, ii. p. 544, t. 24. f. 1 ; JSoolc, /. 

ML Brit. Ind. Yi, p. 711. 

Without locality, Beasg 4* Mike. 

Carex Moorcroftii, Malconer^ es BootL in Trans. Linn. Soe. 
XX. (1851) p. 140; Boott, III, Gen, Career, i. p. 9, t, 27 ; Journ, 
Linn, Soc., Bot, xxx. (1894) pp. 119 et 139 ; Ilook, /. Ml. Brit. 
Ind, vi. p. 733, with synonymy. 

Sandy, gravelly soil,- 17,600 ft., Thorold. Hill-slope two miles 
north of Murus river, 91° 31', 35° 53', June 21, Mochhill. With- 
out locality, Wdlby 4' Malcolm, Beasy 4' Mike, 812. 

Moorcroft (*" Travels,’ i. p. 293) says of this species : — A vevy 
# valuable herbage occurs in the ‘Long-ma’ or ‘ Sand-grass ’ of 

Ladak, which growing on the loose sandy soil and forming an 
intricate network both on the surface and beneath it, protects 
the slender covering of the primitive substratum from being 
blown away by the strong winds that sweep the valleys, and the 
i whole country from being converted into a succession of bare 

rocks and mounds of sand. The ‘ Long-ma ’ rarely reaches more 
than a height of ten or twelve inches, and frequently not more 
than five or six, a considerable portion of the blade being alwaj^^s 
buried in the sand. The length of the root is much more con- 
siderable, and strikes so deep that it cannot he extracted entire. 
At a depth of five feet it was found little diminished in circum- 
f ference, throwing off numerous lateral fibres through its whole 

course It is sufficiently hardy to outlive other herbage, 

and in November, when there is nothing else on the ground, it 
is eaten by horses and yaks. The plant emits a pleasant smell, 
and has a sweet and agreeable taste, but the leaf is stiff and 
harsh with sharp edges.” (Boott, f Carex,’ c^t) Blowers 
June and July. • 

Carex rigida, Gooden, in Trans. Linn. Soe. (1794) ii. p. 193, 
t. 22; Sook.f. ML Brit. Ind. vi. p. 711. 

Without locality, 4* 
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Carex satonlosa, Turoe. esoKimth, Bnum. PI. ii- p. 432 ; Pcterm. 

Mima. Erg.-He£fc 131, p. 375. 

Between camps 12 and 13, 16,160 ft., August 27, Eedin. 
Closely related to 0. melanantha, Mey., which is common on 
the Himalaya, and of which it may be merely a long-beaked 

orm, — G, B, Clarke, 

Carex steuopliylla, Walilenh. in Vet.-Alcad> Nya JEandl. 
StockL (1803) p. 142 ; Journ, Linn, Soc., Bot. xxx. (1894) p. 119 : 
Mooh.f, m, Brit. Ind, vi. p. 700. 

Close to water, 16,200 ft., Tliorold. 

Carex ustulata, Wahlenl), in Vet.'Alcad. JSfya Sandl. StockJi, 
(1803) p. 156 ; Kew Bull. 1896, p. 215 ; Kook.f. FI. Brit. Ind. 
vi. }». 734. 

Ealch pass, about 17,000 ffc., Btrachey Winterlottom. G-oriiig 
valley, 90° 25\ 30° 12', about 16,000 ft., Littledale. 

(jrnAUmMM. 

Pennisetuin flaccidum, Grisel. Gesamm. AbhandL, Gram. 
Hochasiens, p. 302 ; Journ. Linn. Soe., Bot, xxx. (1894) p. 120 ; 
Soolc.f. FI. Brit. Ind. vii. p. 84. 

Without locality, Thorold., Beasy Pike. 

Stipa Hookeri, in Journ. Linn, Soc., xxx. (1894) 

p.l20; Kook.f FI, Brit. Ind. vii. p. 232. 

Sheltered nullahs near water, 14,800 tt., Thor old, 

Stipa mongolica, Tarcz, eos Trin. in Bull. Acad. Petersb. i. 
(1836) p. 67 ; Kook.f FI. Brit. Ind. vii. p. 229. 

Lasiagrostis mongholica, Trin. et Itujor. tn Mini. Acad, Petersh. ser. 6, 
Se. Nat. V. (1842) p. 87. 

Griige, 15,000 ft., StraeJiey ^ Winterbottom, 

Stipa orieutalis, Trin. ecc Ledeh. FI. Alt. i. p. 83 ; Ledeb. Ic. 
PI. Moss. iii. t. 223 j Kook.f FI. Brit. Ind. vii, p. 229. 

Tisum, 15,000 ft., Strachey^^ Winierbottoni. Withoutlocality, 
JFellby fj' Malmhny Beasy ^ Pike. 

This is the common grass of the Paniir, the whole area being 
practically covered with it.— in Kew Herbarium. 

Stipa purpurea, Gtdseb. Gesamm. Ablmndk^ Gram. Kochasiens. 
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p. 800; Journ, Linn. xxx, (1894) p. 120 ; Hook. f. FI. 

Brit. Ind. vii. p. 229, 

Lasiagi’ostris tremulaj Bupr. Sevt. Thianschan, p, 3o. 

Tisum, 15,000 ft., Btraclieij Winferhoftom ; 16,500 ft., 
Thorold^ 107. Witboiit locality, Beasy Pike. 

Stipa sil)irica, Lam,. Illustr. i. p. 158, var, pallida, Hook. f. PI. 
Brit. Ind. vii. p. 281. 

S. pallida, Munro, ex Biithie, Gt'ass. N. W. Ind. p. 27. 

Tisum, 15,000 ft., Strachey Winterhottom. 

Oryzopsis lateralis, ^tapf., in Hook, f PI. Brit. Ind. vii. 
p. 284. 

Shelsliel river, 14,000 ft., StracJiey ^ Winterhottom. 

Sir E. Stracbey (Geogr. Jouru. xv. p. 247) cites this under 
the name of 0. mquighmis. 

Beyenxia compacta, Munro, ex Bttthie, Grass. H.W. Ind. 
p. 80 ; Hook.f FI. Brit. Ind. vii. p. 267. 

CalamagTOStis bolciformis, Jaiih. et Spach, III. PL Or. iv. p. 61, "t. 840 ; 
Journ. Linn. Soc., Bot. xxx. (1894) p. 121. 

Giige, 15,000 ft., Strachey 4' Winierhottom. At great eleva- 
tions, Tlwrold. Wit hout locality, Beasy ^ Pike. 

Deschampsia csespitosa, Beauv. Agrost. p. 91, t. 18. f. 8 
Hook.f. FI. Brit. Ind. vii. p. 278. 

Balch pass, 16,500 ft., Strachey 4" Wznterbottom. 

Avena snhspicata, Olairv. Man. Herb. p. 17; Hook.f. FI. 
Brit. Ind. Yii. p. 27S. 

Trisetum snhspicatum, Beatw. Agrost. p. 88 ; Journ. Linn. Soo.^ Bot. 
XXX. (1894) p. 119. 

Balch pass, about 17,000 ft., Sfraeliey 4' WiuIerbottoM. 
■Without locality, 16,000 ft., Thorold. 

Phragmites communis, Trin. Fund. Agrost. p. 184; Peterm. 
Mitteil. Erg.-Heft 131, p. 875; /. FI. Brit. Ind. vii. 

P..803. 

Jugdi, October 17, 

Biplachne Thoroldi, Btapf in Jottrn. Linn* Soc., Bot. xxx. 
(1894) p. 121. 

Sandy soil in valleys, 15,800 ft., Thoroldi 120. Without 
localitj, Beasg 4' 
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ir* cr w . Tfnol' f FI. 'Brit* Ind, 

f oa alpma, Lmn, bp. PI. p* 0/ , ±ioo ... j. ^ ^ ^ 

p. 3S8, var., Peterm. Mitteil. Erg.-Heft 131,1). 3/o. 

September 1, Hedin- ^ ^ 

This specimen is too poor for certain idenhtcation. 

Poa attenuata, Trin. e«= Bunge, Verz. Suipfl. FI- Alt. p. 9 ; 
P. alpina, Linn, fornw naiia, Semsl. m Joum. Lmn. *oc., Lot. xxx. 


(1894) p. 120. . , 1, -i 1111 

Sheltered valley, 17,000. ft., and sandy gravelly soil on hill- 
sides, 16,400 ft., and 18,000 ft., ThoroU, 26, 80, 103. Without 


Beasg ^ Pike. ^ . . . 

Tery common on the Great and Little Famir, growing in 
thick tussodbs both on the open Pamir and on the slopes up to 
the limit of vegetation.— .dllcoci!;, in Kew Herbarium. 


Poa nemoralis, Unn. Sp. PL [)• 69 ; Journ. TAnn. Soc., Bot. 
XXX. (1894) p. 119 ; JSook.f. FI. Brit. Ind. vii. p. 341. 

Sheltered valley, 17,000 ft., Thorold. 


Poa pratensis, Sp. PL p. 67; SooF f. FL Brit. Ind, 

Tii. p. 339. 

Plains of Tibet, 15,000 ft., StracJie^ # Winterhottom. 

Poa tibetica, Munro^ e.v Duthie^ Grasses M.TF. Ind. p. 41, 
Hook. f. FI. Brit, Ind. xi\. SS9. 

Plains of Tibet, 15,000 ft., Strachey 4' WnderboUom. 


Littiedalea tibetica, Hemsl. in Kew Bull. 1896, j‘. 215. 

(loring valley, 90° 25', 30° 12', about 16,500 ft., LiUhdale. 

Glyceria distans, JVahlenh. FI. Up sal. p. 36 ; I£.ook. /. IL 

Brit. Ind. vii. p. 347, forma iiaua. 

Atropis distans, Griseh. in Ledeb. FI. Moss. iv. p. 388, forma iiaiia, 
flemsl. in Journ. Linn. Soc., Bot. xxx. (1894) p. 122. ^ ^ ^ 

At 16,200-17,000 ft., Thorold, 78, 88, 111. 86" 48', 35° IS', 

mmO ft., Wellhif # Malcolm. Without locality, Beasy 4" Pike. 

Cjljceria distans, WaMenb., var. convolnta. 

Atropis distans, Griseh., oar. convoluta, Irciutv. in Act. Iloiti letiop. 
i. p. 282 ; Journ. Linn. Soc., Bot. xxx. (1894) p. 122. 

A. convolnta^ Griseh. in Ledeb. II* Moss, iv, p. .SA), fornw utiiia. 

Close to water, 16,200 ft., Thorold, B9 A 91. 87 35 , 35 18 ^ 

16,237 ft., July 23, Wellhy # Malcolm. 

Festuca I)eas 3 ri, Mendle, in Journ. Bot. .vxxviii. ( lOOU) f). 429. 
Plateau near Polu, 10,000 ft., Beasy. 
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Pestlica 8tapf\ in Hook, f. FI. JBrit, p. 350. 

Tivsum, 15,000 ft., StracJie^^ ^ WinterboUom, 

Festuca sibirica, SaeJcel, ex JBoiss. FI, Orient, p. 626; 
Rook,/. Fl. Brit Ind, ¥ii. p. 355. 

BtracJiey ^ Winterhottom. 

Festiica valesiaca, Sehleich, ex Gated, A^rosf, Helvef* i. p. 242 ; 
Rook.f. Fl. Brit, Ind, vii. p. 348. 

Festuca ovina, Linn.^ var. valesiaca, Koch-, Journ. Linn. 8oc., Bot. 
XXX. (1894) p, 122 j Beterm. Mitteil. Erg.-Heft 131, p. 375. 

Festuca ovina, Xim. Journ, Linn. Soc., Bot. xxx. (1894) p. 140. 
Tisum, 15,000 ft, Straohei/ ^ WMerbottom 16,500 ft., 
Thorold, 110. Hill-slope two miles mmtli of Murus river, lieacU 
waters of Yaogtsekiang, 91® 31', 33® 53', 14,750 i’t., Boekldll. 
September 1, Redin. Near the Horpa Tso, 16,400 ft., June 28, 
Demy ^ Pike, 823. 

Festuca sp. 

In 82® 45', 35®, 17,108 ft., Wellby ^ Malcolm. 

Specimen too poor for identification. 

Agropyron longearlstatum, Boiss. Fl. Orient, i. p. 660; 
Peterm. Mitteil. Erg.-Heft 131, p. 375 ; Rooh.f. FL Brit. Ind. 
vii. p. 368. 

Between (xunda-jaukti and Tazang, 15,400-16,100 ft., Straohey 
4" Winterbottom. Without ioealitj, Redin. 

Agropyron striatum, Nees, ex Steud. Syn. PL Gram. p. 346 ; 
Kern Ball. 1896, p. 215 ; Rook, f. Fl. Brit. Ind. vii. p. 869. 

Goring valley, 90® 25', 30® 12', about 16,500 ft., Littledale. 
Without locality, Beasy 4^^ Pike. 

Agropyron ThoroMianum, Oliver, in Rook. Ic. PI. t. 2262 : 
Journ. Linn. Soc., Bot. xxx. (1894) p. 123 ; Peterm. AUtteil. Erg.- 
Heft 181, p. 375. 

At 16,500 ft., Tliorold, lOS. Camp 21, September 7, Redin. 
This strongly mmmhlm Fly mus lanuginosm,'\lrm., and may 
prove to be a state of that plant. 

Elynius dasystachys, Trm. in Ledeh. Fl. Alt. i. p. 120; Ledeb. 
Ic. PI. Boss. iii. t. 249: Journ. Linn. Soc., Bot. xxx. (1894) 
p. 120; Peterm. Erg.-Heft 131, p. 375; Rook. f. Fl. 

Brit. Ind. vii. p. 374. 
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vSaiidy plain, 16,000 ft., and valleys, 17,000 it., flmrolcl, 
Jngdi, October 17, Medm, 

■■I 

Elymiis juBCexis, FiscJi. in Mem. Soc. Nat. Mosc. i, (1811) 
p. 25, t. 4. 

Ill 90° 45' and 35° 16', 15,909 ft., August 6, Wellhy Malcolm, 
Witliout locality, Beasy ^ Pihe. 

ElyiBXlS laraginoSHS, Trin. ex Ledeb. FI. Alt. i. p. 121 ; Ledeh. 
le. PI. Boss. iii. t. 250. 

Ill 88° 20' and 35° 20', 16,526 ft., July 29, WeUhy # Malcolm. 

Elymus siMrictis, Linn. Sp. PI. p. 3 ; Journ. Linn. Soc. Bot. 
XXX. (1894) p. 120 ; Nook f. FI. Brit. Ind. vii. p. 373. 

Tisum 15,000 ft., StracJiey ^ Winterhotiom. Close to water, 
16,200 ft., Thorold. Without locality, Beasy ^ Pike. 

Eilices. 

Polypodiiim hastatum, Thunb. FI. Jap. iii. p. 335, et Ic. FI. 
Jap. p. 10 ; Hook. Sp. Fil. V. p. 74 ; Kew Bull.AH^^, p- 215, 
G-oring valley, 90° 25', 30° 12', about 16,500 ft., Littledale. 


TEOETATIOF 

As illiistrated by various Collections from the Countries 
immediately bordering Tibet. 

The general cliaracter of tlie vegetation of Tibet is more or 
less folly described in tbe extracts we have made from the narra- 
tives of the various travellers whose collections are dealt wnth in 
this paper. We propose giving here a more connected account, 
based on data collected from all these sources, from the notes 
accompanying the dried plants, and from the plants themselves. 
This will involve some repetitions, which, however, are unavoid- 
able. But before proceeding to an examination and disciission of 
the data afforded by these collections, it may be useful to give 
some particulars of the vegetation of the immediately adjoining 
coiintries. 

To Maximowicz we are indebted for the following observations 
on the vegetation of the coiintries immediately to the north and 
e-ast of Tibet ': — 

'"‘On. the ridges of the Nan 8han and Altyn Tag,. and beyond. 




ELOEA OF TIBET OE HIGH ASIA. ^^07 

towards the Keria mountains, on the mud-beds (commonly 
called loess) along the Hoangho, and the river-valleys of the 
Am do and in Tsaidam, the flora calls to mind that of the* ad- 
joining regions of Mongolia; but in the alpine zone the flora is 
more like that of the mountains of North Central Asia, and the 
resemblance becomes greater in the drier areas. 

‘‘ Forests are altogether absent from the mountain-ridges oi 
Chinese Turkestan and the confines of Mongolia — one or two 
small areas on the eastern Nan Shan mountains excepted. 

‘‘In the Keria mountains also the few shrubs which occur, 
namely, Tamarix JPallasii, Myricaria germanica^ Caragana 
'jyygmcea, Sedysarum^ Mtraria, and Lycium turcoinanieum, are 
met with only in the deepest ravines. 

“Descending the northern slopes of Altyn Tag, between 9000 
and 7000 feet above the sea, we find Tamarix laxa^ Poptdus 
diversifolia, Upliedra, Salostacliys orgyalis^ Zygogliyllum, Beavr 
muria, Kalidium., Earelinia, BJiragmites^ Lasiagrostis, as well as 
some of those mentioned above ; and at the foot of the mountains 
Alliagi mmelo^mm appears. 

“ in the desert-valleys betw'een the Nan Shan ridges, the flora, 
sparse and grey of aspect, is composed of Salsola abrotanoides^ 
Bym'pegma Begeli, Astragalus monophyllus, Stellera Chamcdjasme, 
PotentiUa/ruticosa, Festuca, and, iti the w^etter places, Hedysariom 
multijugum^ Tamarix elongata^ Gomarum Salessowih Garyopteris 
mongolica, Sippopliae^ Galimeris alyssoides, Salix^ 3fulgedmm 
iatarieum^ BJieum spiciforQne, Geutiana barhata, Adenophorci^ and 
other species of Potentilla, 

“ The alpine meadows on the Keria mountains are small 
and are inhabited by few species, among them dwarf grasses, 
Artemisia parvula, species of Astragalus^ Allium^ Iris, Statice, 
Baxifmga, Androsace, and others, which are more common in 
Northern Tibet. The appearance of the alpine meadows of 
Nan Shan, situated in a belt between 11,000 and 18,000 ft., is a 
little better, but even here they are by no means extensive, 
and are frequently interrupted by broken rocks and stony 
declivities. Here grow about a dozen species of Oxytropis 
and Astragalus, among them O. tragacantlioides, Stengma 
sulfureimi, Grepis Pallasii, Allium Bzomtsianum^ PoteMilla 
multifida. And at a higher elevation, on the northern side up 
to 13,700 ft., on the southern up to 15,000 ft., are found scattered 
specimens of Saussurea sorocephala, Leontopodium alplnmn^ 




Tlm/lacosjiermum^ Sedmn quadrifidmn^ Draba alpina^ D. Mmalaica^ 
and Wernetda %ana* 

Some parts of Tsaidam, whidi is protected on all sidevS b}' 
high moxmtams, supports a more vigorous vegetation, althotigli 
the species represented are not numerous. In the swamps at 
the ibot of the mountains there are Bcirpiis Qnariihmts^ 
stenophylla, Ilippiiris vulgaris^ and Utricularia^ with Elymm 
sihiricus on their margins. In the salt plain, among the pools 
and marshes, many large areas are covered with Arundo Ph7^ag-~ 
mites {PJiragmUes communis) ; the streams are fringed wdth 
shrubs of Myricaria germanica, Nitraria^ Lycium turcomaniomn. 
In the salt-marshes occur Kalidium gracile^ Balsola Kali, Ilalo- 
geton, and Kocliia mollis \ in the drier areas grow Nitraria 
Salioheri var. orgy alls, Kurotia cei^atoides, Atrapliasch lanceolata, 
Meaumuria soongorica and M. triggna ; and ou the dunes of 
shifting sand, Kaloxxjlon Ammodendron, Iledysarimi Arbuscula, 
Psamma villosa, Apocynum venetum, Tamarix Pallasii, T, laxa, 
and Artemisia campestris are the predominating plants. Ou the 
slopes of the Koko ISTor mountains extending hito Tsaidam is 
a forest of Jmiperus Pseudo-- Bah ina ; along the rivers Bais and 
jSiomochu, towards the Tibetan frontier, Tamarix Pallasii attains 
a height of nearly twenty feet, and Bplmrophysa sahula, Qalli- 
gonmi moxtgolicim, and Gynomoriuxn coceineum occur- 

“ The elevated plateaux around the Koko Kor and upper 
Hoangho are either salt-marshes and very sparsely covered witli 
such herbs as Nitx^aria, Kalidium^ Polygonum Laxmamii, Orchis 
salinciy Iris emata, Pedicularis cheilanthifoUa, Primula sihirica, 
or expanses covered with Lasiagrostis splendens, Btipa orientalis, 
and other grasses, or meadows in which grow Calimeris altaica, 
Thalictrum petaloideum, Oxytropis aciphylla, and a few Tibetan 
species, such as Kypecomn leptocarpum and Symenolxna sp., for 
example. Trees and the taller shrubs have witiidi*awri from the 
fierce wdnds either into the mountain-passes or to the deep pre- 
cipices and ravines of the loess, where open woods exist composed 
of Populus FrzetoalsJcii, with a trunk sometimes 70 ft. high and 
two feet thick ; Hippopliae^ 40 ft. high and one foot thick ; 

100 ft. high and three to four feet thick; trees of Jmiiperus' 
Pseudo- Bahina, mi very frequently shrubs belonging to the 
genera Berieris, Borhus, Ootoneasfer, Louicera, Mosa, Mibes, etc. 

‘‘ On the high plateau of Tibet there occur not a few 'Mongolian 
or Siberian species, especially in the saline areas. 
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“ Certain Tangut species are found in IST.E. Tibet and in some 
river-valleys where loess is absent, in the Aindo province, and 
here indeed they grow more vigorously than any other species. 
Forests at 8000 ft. and upwards on the Tetung mountains, and 
from 11,500 feet on the southern Koko l^or chain, as well as the 
thickets of the alpine region, contain upwards of 60 species ; 
e. g* in the forests: Betula BJiojimttra^ B. alha, Finus leuco- 
sgyerma, Abies SchrenJciana^ Borbws Aucufaria^ 8, microjgliylla^ 
Frumis stipulacea^ seven species of Lonicera^ Fihes stenoeargum^ 
M, nigrum^ two new species Berberis 12 ft. high, and of the 
same height FMladelplius coronarms^ Hydrangea f ubesems^ 
Spiraea longigemmis^ JEleutJierococciis senfieosus, Daphne tan- 
gutica. In the alpine thickets are four new species of Bhodo- 
dendron^ Oaragana jubata, Sibircea Iwvigata^ FotenUUa fruUeosa., 
F. glabra^ etc. 

“ In the shade of the woods and thickets numerous herbs are 
congregated, often luxuriant and tall, among which are several new 
species of Senecio^ Saussurea, and Salvia^ Fodopliyllnm JEmodi^ etc. 

‘‘The alpine ilieadows along the river Tetung, between 18,000 
and 15,000 ft., also abound with peculiar species belonging to 
the genera Corydalis, Gentiana, Fedicularis^ Primula, Lagofis, 
etc., intermingled with which are Himalayan species, such as 
Trollius pumihts, CJrepis glomerata, Saussurea liierciGi^oUa^ Lancea 
iibetiea, Malejiia elliptica, Dracocephalum lieterophyllum, etc. 

“ On the most elevated plateau of Tibet trees and the larger 
shrubs are entirely wanting. TJndershrubs, a few inches high, 
occur on the banks of the river Yangtze (Mur-assu), Lonicera 
hispida, L. rupicola, L. pannfolia, Spiraea, HippoplwA Oar ag ana, 
Berheris Grataegina, Bibes sp., Salix sp., as outliers of Siberian 
and Himalayan species. At first sight the mud or gravel fiats 
seem to be quite destitute of lil'e ; nevertheless they support low 
herbs one to three inches high, growing in widely scattered 
masses, tufted, erect, or in low cushions with bare intervening 
spaces, many of which are found also in Amdo, but here 
they are excessively dwarfed — Inmrmllea eompaeta, Meeonopsis 
mtegrifoUa, J£ punicea, FTzetDalsMa, Anaphalis, Werner ia, 
Oremanthodimn, Arenaria, Banwieulm tricuspis, B. pulchellus, 
etc. But there is also a considerable proportion of new species 
— Nasturtium fiheticim, Fa^'ry a villosa, Androsaee Tapete, Astra- 
galus spp., Oxytropis spp., and numerous very dwarf species of 
Sattssurea, some of which are very handsome. 
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‘‘Alongside the rivers, yet rarely, are meadows gay with 
Stipa pedalis, Elymus, Comarum, Wifraria, Clematis orientalis, 
Allmm^ Iris, Asti^agalus, Statice, Elieimi spiciforme, etc. 

“ At the base of the mountains to the north, as well as in the 
Tang-la Eange towards the south, are swamps filled with very 
dense tufts of Kohresia tihetica, 

“ All this peculiar Tibetan flora — as it were a ‘ very cold ’ 
repetition of the Alpine flora of Am do — does not seem to cross a 
diagonal line drawn between Tengri lake and Odontala (96® 
30' and 35°), for no mention is made, at least by our travellers, 
of any species common to this flora and to that of Amdo, to the 
west of that line, where the region is drier and more sterile, 
and a large area seems to be uninhabited. Other species, endemic 
in Tibet, in part at least, do cross that line. Hence it seems 
proved that Northern Tibet may be divided into two natural 
provinces according to the distribution of the plants. The 
western part is poor in species, and in every respect reminds 
one of the highest regions of the Himalaya and Tibet Minor, 
The eastern part, Tangut properly so-called, relatively abounds 
in species which flourish in the deep valleys of the eastern 
frontier bordering Amdo, and not a few cross beyond Amdo, 
entering Eastern Khansu, Northern Szechuen, or even the Alps 
of the Shansi and Chihli Provinces, for example, Ajuga lupulma, 
Anaphalis Hcmeoehii, and Stellaria inf r acta 

Plants of the GUgliit-Gliitral Expedition, 1885-1886. 

The collection of dried plants, made on this expedition by 
Hr. G. M. Giles, was presented to Kew, and a rough list of them 
was published in Col. Sir W. S. A. Lockhart’s Confidential 
Eeport, together with some interesting notes hy Hr. Giles. 
Much care had been devoted to the collecting and labelling of 
the 500 species, or thereabouts, and it was a pity, as Hr. Giles 
remarks, that the geographical and biological questions were not 
worked out ; but pressure of work at Kew prevented anytiiing 
beyond approximate determinations of the species being made. 
Eeference is made here to the collection more with the intention 
of making known its existence and partial publication in an 
almost inaccessible report, than for purposes of comparison. 
But some of Dr. Giles’s observations deserve reproduetion :~ 

“ As I have already remarked in my other reports, the district 
over which the Mission ■ worked is ,an extremely barren one. 
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Lying well beyond tbe abundant rainfall of the outer ranges, tlie 
ground in general gets, as a rule, but one tliorougli wetting in 
tbe year, viz., at the time of the melting of the snows. From 
this it follows that outside the limits of the irrigated cultivation, 
where the hand of man has made oases, the flora is but a scanty 
one, and is restricted to hardy drought-resisting plants, such as 
Artemisia Absinthium^ etc. 

‘‘The irrigated ground yields a flora entirely distinct from 
this, which can hardly be said to be truly indigenous, as nearly 
all its members have been introduced by the agency of man, 
either directly or indirectly. A further exception exists in the 
narrow belt of hillside which lies just below the summer snow- 
lines. Here continuous melting of the snows above produces a 
land of ever-moistened soil, which has a flora peculiarly its own, 
consisting maioly of northern European forms, and which is 
quite distinct, alike from that of the dry and from the irrigated 
areas. Its bathymetric limits are from about 13,000 to 15,000 
feet, and its character appears pretty uniform alike in the rainy 
regions of Kaslomir and in the dry inner ranges. 

“ From a natural history point of view it is an unfortunate 
circumstance that our visit to the Pamir took place at the period 
of the year that it did. Coming, as we did, just after the snow 
had melted, but before the revival of vegetation, the collection 
was disappointingly small from the most interesting region of 
all we visited. 

“ In May hut few plants had even sprouted, and had it not 
been for a peculiar circumstance, my Pamir collection might 
have been numbered on the fingers. This was that a very large 
number of the plants are provided with inflorescences of a 
peculiarly permanent character. This character, wdiich no doubt 
serves the object of preserving the seed during the long period 
for which the plants are buried under the snow, is especially 
marked on the higher parts of the Pamir at about 14,000 feet, 
and is the common characteristic of a large number of the plants 
of the region of widely different natural orders* In one or two 
instances the preservation extended to the whole of the floral 
whorls, the androecium excepted, but in the majority of cases it 
extended to the calyx and gynseceum alone. Many of the 
plants were thus in a fairly recognizable condition, and collecting 
these naturally-preserved herbarium specimens I was able to 
avoid the annoyance of coming away quite empty-handed. 




Judo-iDo- from experience of other parts of the range at the same 
leTel I^should say that August would he the best time of the 
year for a naturalist to visit the steppe. ’ 

Dr. Giles’s observations on the provisions for protecting and 
preserving the seeds of the plants of this country are valuable, 
because they throw some light on the permanency of vegetation, 
even in the most arid regions. 

Mora ofth^ Knen Luen Plains. 

In 1892 Captain H. P. Picot,of the Indian Staff Corps, visited 
the Kuen Luen Plains, in the extreme north-east of Kashmir, 
and brought home a few fragments of plants screwed up in a 
newspaper. They are enumerated in a previous volume of this 
Journal, xxx. (1894) pp. 107, 123-124. There are twenty-five 
species, collected at altitudes between 11,500 and 17,000 It., 
chiefly at the greater altitude. Among them were three or four 
which had only previously been collected by Dr. T. Thomson, about 
fifty years previously. The following are not in our enumera- 
tion:— salidna. Hook, f- & Thoms.,. Chrysantliemum 
PicJiteria, Benth., Zindelojia Benthami, Hook, f., Ped^larts 
doUclorrUza, Schrenk, AlKum blandum, Wall., and Kohresm 
Boolean Boeck. 

The Plants of Mr. Bonvalot and Prince llenry of Orleans s 
Journey across Ihhet, 

It was intended in the first instance to include this collection 
in our Enumeration, but we soon discovered that it was almost 
entirely made in China Proper. The new plants were described 
by Prof. Ed. Bureau and Mr. A. Franchet. Freely translated, 
their note on the collection runs It was made almost lyholly 
alont' a narrow strip of country beginning at Lhassa, and, without 
devirting much from the thirtieth parallel of latitude, continuing 
throuo-h Bataug and Litang as far as Tatsienlou. The plants 
may be classed as the smallest of the genera to which they 
belon'^, and are remarkable for the almost total absence of stem, 
associated with a great development of corolla. In the direction 
of Tatsienlou the character of the Flora gradually changes; the 
plants are larger with broader foliage and more numerous flowers. 
The inaiority of the new plants described were collected between 
Batang and Litang. They are :—P«rr.ya ciUaris, Viola Jlorida, 
Silene platypetala, S. emspitosa, Astragalus litangensis, 8pira;a 
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tliihetica, .Abelia migmtifolia^ Loniceret fhihetim^ Z. trichosanfha^ 
Aster hatan^ensis, GncqAialium fJiiheticuni, Mhododemhvn 
cipisj M. primulceflomm^ P. mgroqpunctatum,^ Primula mUata^ 
P. leptopodaj P. diantha^ P» Senrici, Androsaee bisulca^ SeJmto- 
eargtim ciliare, Pedicularis hatangensis, P. micropJigton, Incar-- 
villea Principis^ I. Ponvalofi^ Pritillaria lopliopliora^ and Aletris 
lanuginosa. This wealth of new species is sufficient to prove 
that we are outside of the Tibetan region, and on the borders of 
the rich flora of Western China. 

TEaiTATION 

As illustrated bij the various Tibetan Collections* 

The combined collections comprise 288 species, belonging to 
119 genera and forty-one natural orders. A very large pro- 
portion of the species are perennial herbaceous plants having 
long, often very long, thick taj^-roots 5 almost no stem, which 
may be either unbranched, bearing a single or compound inflor- 
escence, or very shortly -branched, bearing several inflorescences ; 
a rosette of leaves, when unbranched, commonly lying flat on 
the ground ; and an almost sessile inflorescence nestling in the 
centre of the rosette of leaves. When the stems are branched 
the leaves are usually very small and numerous. Plants of this 
description are usually very thinly scattered, and some indeed 
are so rare that they were only observed in a single locality, 
or collected by only one of our travellers. 

Saussijrea. 

The genus Saussurea ^ (Compositss) will serve well to illustrate 
this type of plant. This genus has been selected because it is 
highly characteristic and more numerously represented in species 
than any other genus within our area. Including the very 
numerous recent discoveries in Western China and Central Asia, 
Saussurea now contains upwards of one hundred described 
species, exhibiting a very great variety in habit, foliage, and 
inflorescence. They are by far the most numerous in Central 
and IN'orthern Asia, but they extend all round the northern 
hemisphere, chiefly inhabiting mountain regions. One species, 
8* alpina, inhabits Great Britain, and it has nearly the «ame 

^ A selection of Tibetan species of Baussitrea was exhibited at the Society’s 
rooms when this paper was read. 
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range as the wliole genus, including Tibet, Arctic Europe, and 
Kortb America. Altogether fifteen species hare been found in 
Tibet, being a third more than any other genus is represented bj. 
They are all herbaceous perennials, ranging from an inch to six 
or eight inches in height. Six of them are of the rosette type, 
of which S. Tho 7 'oIdi,Hem^l,, and S. Aster, HemsL (Journ. Linn. 
Soc., Bot. XXX. p. 115, tt. 4 and 5) are characteristic examples. 
8. suhulata, C. B. Clarke, is a densely-tufted species, having crowded 
acerose leaves; S, tangutica, Maxim., is of erect habit, having 
solitary stems, relatively broad distant leaves, those immediately 
beneath the flower-heads being highly coloured ; and 8, Mdaetyla, 
Schulz-Bip., is of a similar habit," but the leaves are deeply 
divided, and densely clothed with a white woolly tomentum. The 
last-named species was collected by Dr. Thorold at an elevation of 

19.000 ft., and its altitudinal range in the Himalayas is given as 

16.000 to 18,000 ft. Indeed tlie genus Samsim^ea apparently 
reaches the uppermost limit of flowering plants in Tibet, and 
twenty-one species have been collected at 15,000 ft. and upwards 
in the Himalayas. Seven of the Tibetan species were collected at 
altitudes of 17,000 ft. and upwards ; six at altitudes of 16,000 ft. 
and upwards; whilst of the remaining two the altitudes are not 
given by the collectors. Further particulars on this point will 
be found under the heading of “Altitudes." 

Samsurea may also be cited as an illustration of the general 
dispersion of characteristic species within our area. 8. Thoroldi, 
for instance, is represented in all the recent collections, though 
it was previously unknown ; and Kew also possesses specimens 
of it from the mountains of Western China. But further 
information on this point will he found in our “ Enumeration ” 
and “ Tabular Yiew of the Distribution of the Plants of Tibet." 

Abtemisia cmd Tahacetijm. 

These two genera of the Compositse are so closely allied that 
they may be considered as one in our endeavours to picture the 
vegetation of Tibet. Both genera are widely spread in the 
northern hemisphere, including North America ; and A^^iemisia 
reappjears in the Sandwich Islands and in extratropical South 
America. Both find their greatest concentration of species in 
Central Asia and are especially abundant in the drier regions. 
A rtemisia numbers upwards of 150 species, and is perhaps nearly 
as fully developed in North America, where, in the dry regions 
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of the interior and south-west, various species cover vast areas 
and are commonly called sage bushes.’’ Artemisia and the 
much smaller genus Tanacetimi combined are represented in 
Tibet by about a dozen species ; possibly more, because they are 
so similar that only a timned eye would detect the diifferenees. 
In appearance they do not differ greatly from the British species, 
except in a more stunted habit and less development of leaf. 
Some of them are woody, but the wood is mostly produced under- 
ground, or under stones, or in densely matted ramifications close 
to the surface of the ground. In the drier parts they constitute 
one of the predominating elements in the vegetation of Tibet. 
Tanacetwm tiheticum furnishes, according to Mr. Arnold Pike, 
the only vegetable'^ fuel in some parts of the country. The 
Ladak name of this plant is boortze,” which is mentioned, though 
variously spelt, by nearly all travellers ; yet Pike and Hediii are 
the only ones who collected specimens. Pike collected it in 
fiower at an elevation of 16,200 ft. in North-west, and Hedin in 
North Central Tibet. Tanacetum frutimlosum is another woody 
species, and is known to the Ladakis as “ tchuktchiik” ; and Arte- 
misia onacrocepliala as “ cumtchen.” Therefore it is evident that 
they distinguish some of the species. At the same time it seems 
probable that the name boortze ” is applied to more than one 
species of these strongly scented plants. 

Taraxacum and Crepis. 

There are three or four species of each of these genera, some 
of which must he rather common in widely separated damp 
situations and will be alluded to again under ‘‘Ilseful Plants.” 
Pike collected specimens of Taraxacum hicolor^ DC., at an 
elevation of 16,100 ft., having roots at least a foot long, whilst 
the portion above ground was less than two inches. 

Several other genera of CompositsD are probably more con- 
spicuous from their colour, but they will be dealt with under 
that bead. 

Astragalus Oxytropis. 

As components of the vegetation these two genera of the 
Leguminosse, like Artemisia and Tanacefmn of the Oompositag, 
may be treated as one, because they are indistinguishable, except 

In explanation of this it may be mentioned that the only fuel to be had in 
many parts of Tibet is yak dung, of which the travellers usually found 
abundance. 
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br clo^e exammatioii. Nearlj a thousand species of Astragalus 
are described from the Old World, chiefly from Central Asia, 
and there are perhaps two hundred in America, extending from 
the Arctic regions southward through the Andes. About two 
hundred species of Oxijtrojpis have been described, and they are 
confined to the northern hemisphere. Thus we have here another 
parallel to Memisia and Tanacetum, and a third may he found 
in the prominence of the two groups in the vegetation of Tibet ; 
but the Astragali generally have much more conspicuous flowers 
than their counterparts in the Compositse. Notwithstanding 
the fact that the Astragali are exceedingly numerous in species 
in Central Asia, we have only fourteen from Tibet. This may 
be due to the fact that similar species were pas.sed by as the 
same as others already collected. On the other hand, the lact 
that some of the species are represented in every collection or 
nearly so, stands against there being much confusion m this 
direction. To give an example : Oxgtropis microphyUa, DC., is 
in every collection save Littledale’s, and from the most distant 
localities. The specimens vary in having leaves and peduncles 

from one to six inches in length; and a specimen collected by 

Pike must have had a thick, woody root that penetrated the 
oTound to the depth of at least two feet. The majority of these 
Astragali may be described as exceedingly diminutive dense 
shrubs, having relatively thick branches due to the persistent 
bases of the greatly crowded leaves. There are others, such as 
A. trihuUfolius, which have slender, trailing branches, apparently 
of only one season’s duration. Another type of growth is 
Jurnislied by A. Seydei, Baker, which has also deep, permanent 
root-stocks, from which annual branches are produced some 
distance down among the stones, which bear a few leaves and a 
cluster of flow'ers just above the medium in which the plant is 
lu-owing. This last type of growth is exhibited by a number of 
other Tibetan plants, notably by Corydalis Heniersom, HemsL, 
Gapsella Thomsoni, Hook, f., Coehlearia scapiflora, Hoolc f. et 
Thoms., Braga sinensis. Herns!., Thermopsis injlata, Oaiiib., 
Microula tihetiea, Maxim., JSfepeta longihracteata, Beuth., Draco- 
cephahim heteropliyllum, Benth., and Euphorbia tibetana, Boiss. 

» GrEAMiNEiE and Cxpebaceje. 

The total number of grasses is thirty species, belonging to 
fourTcen genera; of sedges nine, belonging to three genera. To 
these may be added one rush, making a total of forty species 
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of tills class of plants. This probably does not exhaust the 
number existing in Tibet ; partly due to their similarity, and 
partly to close grazing which would prevent flowers being 
produced- We have the evidence of the travellers, repeated in 
their respective “ Itineraries,” that relatively luxuriant pasturage 
was found in certain valleys and sweet- water lake districts, and 
it is further clear that abundance of pasturage must exist some- 
where within the range of the enormous herds of roaming animals 
that so astonished some of the travellers. On the other 
hand, long stretches of country were traversed in which grasses 
occurred only in tufts, like the majority of the other plants. 

CtJSHIOlS’-IilKE PUAIVTS. 

Foremost amongst these is Thylacospermtm rujpifragim, 
Schrenk, Caryopbyllacem. This is like a coarse moss with the 
stems so crowded together as to form a consolidated mass. 
Arenaria nmscifor}nis, "Wall., and Stellaria decumlem^ Edgew., 
belonging to the same natural order, are similar in growth, but 
the cushions do not attain the great size and density of Tliylaco- 
spermum. Androsace Tapeie, Maxim., and other species of Primu- 
lacese display the same peculiarities. 

WOOBY PlaOTS. 

The woody element in the vegetation of Tibet within our limits is 
exceedingly small, including nothing more than afoot above ground> 
and, with the exception of the Astragali and Artemisicd^ described 
in preceding paragraphs, such woody plants as exist are extremely 
rare and mostly near the confines of the country. Clematis 
orientalise L., is the tallest, so far as our specimens go, being just 
about a foot to the top of the inflorescence. Eockhill collected 
it in longitude 94° 45', where it was abundant at 14,000 ft., and 
Beasy and Pike collected it in 82° 41', and note that it had been 
observed three days before. There is no evidence of its existence 
between the longitudes given. Nitraria Sehoberi, which grows 
five or six feet high in favourable situations outside of Tibet, is 
represented by a fragment collected by Hedin in S. Tsaidam. 
Myricaria prostrata. Hook. f. et Thoms., is widely spread, hut it 
is quite prostrate and makes branches at the most six inches long. 
The variety of Botentillafruticosaelj-e attains similar dimensions. 

Of Caragana pygmma, DC., there is only a single specimen from 
Guge. Lonicera liispida, Fall., collected only by the Littiedales, 
ill the Goring Valley, grows larger in the locality named, where 
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vegetation is not so sparse as in many parts ; but its size could 
not be determined from a detached branch. IIipi)opliae Bliam- 
noides^ L., like Garagana^ is only from the Plains of G-uge, where 
it was collected by Strachey and Winterbottom. One species of 
Saliv from the G-oring Yalley and another from the Plains of 
Gnge Midi I^phedra Gerardimia complete onr list of woody plants. 
The willows are represented only by very small specimens. The 
Mpliedra is perhaps the most woody of all, having very stout 
root-stocks and trailing branches a quarter of an inch thick ; it 
is common in "Western Tibet at elevations between 16,000 and 
17,000 ft. The absence of Juniperiis from ail the collections is 
remarkable. 

Pl/ESHY-nEAYED PlAISTTS. 

With the exception of the Crassnlaceae — Sedim and Semper- 
viviim, of which there are ten species — fleshy plants are rare in 
Tibet. The species of Sedim inhabiting the Himalayan and 
Tibetan regions are in need of revision, consequently are not 
quite sure of our names iu all instances. Several species are 
apparently not uncommon in the west, and the species we have 
named guadrifidum with some doubt was collected in very distant 
localities, and as far eastward, at least, as the ninetieth meridian. 

Labge-leaved Peahts. 

Mheim spiciforme, Eoyle, is the only plant having leaves of 
considerable surface ; but the specimens collected probably do 
not bear the largest produced by this species. The blade of the 
largest leaf is only about four by three inches. Still, in certain 
districts, of considerable area, this plant must be very conspicuous 
in the vegetation. Kew possesses specimens collected by 
Przewalski, Hedin, the Littiedales, and Heasy and Pike in very 
distant localities. Pike notes that it was plentiful over an area 
of about two square miles in 81° 41' and 34° 52', and “seen once 
or twice afterwards, but not common.’^ Further particulars of 
this plant are given under “ Useful Plants.” 

Aquatic Mabsk PuAOTs. 

Mamincuhis aquatilis^ Sippuris wlgaris, MgriopligUiirti rer/i- 
dllatunh and Fotamogeton pectinatus are the onlv true aquatics 
in the Kew collections, and each one is in only one collection. It 
seetns highly pi’obable that the freshwater lakes and water- 
courses have not been exhausted in this direction, Marsh plants 
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and plants inhabiting the moist ground near the shores of the 
lakes are also fewer than might haye been expected. The genera 
Mmitmcultis, Selimim, Cremanthodium^ Pleurogyne^ Genfiana. 
Pedicidaris, Polygonum^ and Triglochin are represented by 
moisture-loyiiig species. Some of the sedges and grasses are most 
likely confined to wet ground, but evidence is wanting. PJirag- 
mites communis may be classed here. Zannichellia palustris^ 
mentioned at p. 142 as having been found by Hooker at Bhointso, 
proves to be Potamogeton pectinatios. 

Bulbous and Tubeeous Plants, 

The small number of species coming under this head is one of 
the most inexplicable facts connected wdth the vegetation of 
Tibet, though it is also true that bulbous plants are rare 
among the high-level plants in all parts of the world. Gagea 
pauciflora^ collected by Eockhill only, and three or four species of 
Allium are the only bulbous plants in the collections. One species 
of Allium — A. Bemenom — is widely distributed and very abundant 
in some localities. This species was collected by Hedin, and 
Wellby and Malcolm, and it is probably the one referred to by 
Eockhill as being very plentiful at altitudes above 15,000 ft., 
though they sought it in vain below this level. Wellby and 
Malcolm, who bad to subsist largely on this onion during part 
of their journey, note that it was commonly distributed between 
88° 20' and 96° along the thirty-fifth parallel. A. Jacguemoniii, 
collected by Strachey and Winterbottom in "W". Tibet, has also 
an edible bulb. 

Annual Plants. 

The conditions are not favourable to the development of 
^‘annual’’ plants — that is to say plants which have only one 
growing season, springing from seed and flowering within a few 
weeks, or at all events before the end of season. The following 
appear to belong to this categoiy : — PLypecoum leptocarpum^ 
Pleurogyne hr achy anther GenUana tenella, G, humilis, G. 
Thomson% G> aguatica, G, MocJchillii^ Salsola collina, >8. Kali, 
and Kalogeton glomeratus. All of these plants are apparently 
very rare in Tibet, and, with one or two exceptions, represented 
in only one of the collections. Thus Gentiana tenella : “ only 
one or two specimens seen, although I looked closely ’’ (Bike). 
G. humilis I ^^yerj scarce” (Pike). Pleurogyne hr achy anther a \ 
‘‘the only specimen I have seen” (Pike) — a diminutive plant 
bearing one flower. 
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In addition to the foregoing, some of the plants taken for 

perennials may be monocarpic, but of biennial or two seasons’ 
duration, as many plants of this class form large tap-roots in 
wbieh is stored during the first season tbe food required for the 
flowering and fruiting season. 

Meoonopsis lorridula, one of the most conspicuous and widely- 
spread plants of Tibet, probably flowers only once thougb of two 
seasons’ duration. 

Diminutive Plants. 

In more than one place stress has been laid on the fact that 
Tibetan plants generally are of small dimensions ; but some of 
them are so exceedingly small as to merit attention on that 
account ; and it is among the annuals that some of tbe smallest 
are fouud, notably Pleuroyt/ne Irachyanthera, Gentiana Thorasmii, 
and G. aqtiatica, which are sometimes not more than an inch 
high with a solitary terminal flower. Among others of excep- 
tionally reduced proportions are: Banimmlustricuspis, B. similis, 
B. involucratus. Anemone imbricata, Gorydalis Bowen, Biitrema 
PrzeivalsUi, Arenaria Littledalei, Baxifraya parva,^ and Sedmn 
Brzewahlcii. So many others are small for tlieir respective 
genera that it is sufficient to put the fact on record. But Iris 
ThoroldU baving ■narrow% grass-like lea.ves, rising at the most six 
inches above the ground, and solitary, yellow flowers, barely 
emerging from tbe ground, specially deserves ment-ion as tbe 
miniature of its genus. Going back to the first of these 
diminutive plants, Bafiunciilus tricuspis ; there are specimens 
of this at Kew' from Mongolia, collected by Przewalski, and from 
Tibet, collected by Eockhill and Pike ; therefore from very distant 
habitats ; and the specimens all appear to have attained normal 
dimensions. Pike collected bis specimens in moist soil, near a 
smaU stream, in about 82° and 34°, at an elevation of 17,000 ft. 
The largest specimen is less than three inches long, including the 
tap-root, which is not whole, having been broken ofi’ when 
removing the plant from the ground. It has about half-a- 
dozen stalked leaves with a three-lobed blade, about a quarter 
of an inch long, and one flower. Only the blade of the leaf 
appears above ground and that is spread out boxizontallj . Ihe 
solit-ary flower, about a quarter of an inch in diameter, is scarcely 
rai-ed above the outspread leaves which encircle it. This 
interesting little plant is evidently a perennial, which propagates 
itself veget atively by very short stolons. 
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CoxouES Fiowees or Fbuit. 

Por our purpose colour in flowers includes everything excepting 
green. Excluding the Cyperaee®, the Gramitie®, and a lew 
other plants which have very inconspicuous flowers aiostly 
exhibiting colour only in the anthers, which are usually yellow, 
rarely red, there are 241 species to account for. Eoughly ckssed 
as white or some shade of yellow, of red, or of blue, according to 
the dominant primary, the following figures are obtained 

Elowers white 

„ some shade ot yellow .... 81 

„ red 70 

I „ blue .... ^ 

241 

We have no precise data for comparisons, but it may be safely 
asserted that there is as mucli variety and brilliancy of colour in 
the Tibetan Elora as there is in the British Elora. Here the 
comparison ends, because there is nothing in Tibet to match the 
masses of colour produced by bluebells, buttercups, primroses, 
heather, and other native plants. On the other hand, the intensity 
of colour characteristic of the Alpine flora of Europe is not 
equalled in Tibet, even individually. Compared with the remote 
Insular Elora of St. Helena, the advantage of colour, if any, is 
with Tibet. In St. Helena, for example, blue and red are almost 
wholly wanting in the native flowers, which are usually white, or 
white and yellow. In a less degree this is the case in the Sand- 
wicli Islands. 

The connection between colours and insects in relation to 
pollination we shall not attempt to discuss ; but in the 
“Itineraries” we have repeated all the references to insects, 
including a list of butterflies observed by Hr. Thorold. 

The Tibetan species of familiar genera have mostly flowers^ of 
the same colour as the predominating one in British species. 
Thus Banunculus, i Sedum, ov yellow; Artemisia, 

yellow.; Q-entiana, blue ; Saussurea, red ; Astragalus, blue or red; 
Potentilla, yellow ; Delphinium, blue ; and Aster, blue. The 
Crucifei’se are mostly white or yellow, and the Caryophyllaccse 

mostly white. _ » , 

A better idea of the appearance of colour in the vegetation 
may perhaps he conveyed by means of a selection of plants having 
either conspicuous individual flowers, or conspicuous inflores- 
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eences— heads or clusters of flowers. It will perhaps he as well 
to present this information in a tabular form. The colour is 
that noted by the collectors ; the diameter is that of individual 
flowers or inflorescences (LeguininosaB, Compositse, etc.) taken 
from the specimens ; and the degree of prevalence is deduced 
from the number of collectors partly, and partly from collectors’ 
remarks accompanying the specimens, and has reference to them 
only as components of the Tiora of Tibet. 


Name. 

Colour. 

Diameter or 
length. 

Prevalence. 

Clematis o'rmitalis . . . . , 

. Yellows 

in. 

Rare. 

Delphinium 

Blue. 

1 » 

Common, 

Meconojms liorndula, . . . 

. Blue. 

1* » 

Common. 

Dray a sinenis 

. White. 

1 

Rare. 

Farrya macrocarpa . . . . , 

Purple. 

i ” 

Rare. 

Geraniim coUimim . . , . , 

Blue. 

3 

4 ?J> 

Rare. 

Thermo27sis 

Yellow. 

2 „ 

Frequent 

Astragalus 

Purple. 

1 „ 

Common. 

Sarifraeja 

. Yellow. 

H „ 

Frequent. 

Aster 

. Blue. 

li « 

Common. 

Cremantliodiimi 

Yellows 

14 „ 

Frequent. 

Samsiirea 

Purple. 

2 „ 

Common. 

Fedicularis 

. Red. 

2 „ 

Frequent. 

Dheim spiciforme 

. Red. 

3 „ 

Frequent. 

Allium senescens 

. Pink. 

1 „ 

Frequent. 


"Where only the generic name is given in the , preceding table 
it should be understood that there are several similar species and 
that, taken collectively, they constitute a more or less conspicuous 
feature in the vegetation. To the foregoing might be added 
several genera of cushioii-Iike growth belonging to the Cruciferae, 
Caryophyllacem, Priinulace^e, etc., which produce a profusion of 
flowers, individually small, though coileetivelv conspicuous. 

Eepeojditctiof, Peopagatiof, Dispeesiof, 

One of the most interesting questions connected with this 
inquiry is : How does this scanty vegetation maintain its hold 
under such adverse conditions? And this leads to anotlier: Is 
the vegetation increasing or decreasing ? The first question is 
much easier to answer than the second, because we have the 
evidence before us. There are two' modes by which reproduction 
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or pi^opagation raav be effected; iiamelj, hy seed aiJ 
increase. It lias already been explained that few of the Tibetan 
plants are annual or monocarpie, and that most of those species 
which are. are exceedingly rare and only met with as solitary 
individuals- It is possible, however, that individuals are much 
more numerous in some years than in others. With regard to 
the production and maturation of seed, there seems no reason 
why every species or almost every species in the Flora should not 
do so, as it seems to be quite independent of altitude. About 
twenty-five per cent, of the species are represented by dried 
specimens bearing ripe fruits and seeds, and these species comprise 
members of almost every natural order in the Flora. Many of 
those not represented by fruiting specimens were collected too 
early in the season to secure fruit. Some of the plants produce 
seeds very copiously, and, given the conditions favourable to 
germination and subsequent growth, there ought to be an 
increasing vegetation ; but the perennial drought, the shifting 
sands, and the large herds of herbivorous animals, conjointly, are 
probably sufficient to prevent the spread of most plants. Among 
the plants which undoubtedly increase vegetatively are the 
species of AUium^ from bulbs ; the cusbion-like plants, by 
successive branchings or offisets ; and the trailing plants, by 
runners or rooting of the new branches. Doubtless most of the 
grasses increase in this way, but perhaps only enough to make 
good the previous season^s consumption. But under any circum- 
stances and conditions the spread of plants vegetatively in 
Tibet must be a very slow process, because none of them, so far 
as we know, produce runners or rooting branches of great 
length. 

The dispersal of tlm seeds and fruits of plants by wind and 
other agencies in Tibet is certainly much greater than the pro- 
babilities of successful germination in the localities to wdiichthey 
are transported. It is a significant tact, however, that the 
achenes of Smcssurea, one of the commonest and most widely 
spread genera, have a plumose pappus, and might be carried 
almost any distance and height by the prevailing winds. Further, 
there is not a seed produced in Tibet which might not be con- 
veyed in the great sand-storms ; butthe chances of their megting 
with favourable conditions must he very remote. The few 
berry-hearing plants, such mUpIiedra, Rippophae, md. Nitraria^ 
have an equally small chance of being successfully dispersed by 
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birds. On tbe whole it seems probable that tlie increase in 

vegetation in Tibet, if any, must be exceedingly slow. On tbe 
other hand, there is apparently no positive evidence that it ever 
was more general than at the present day. 

VEGETATION 

As illustrated hy the Altitudinal limits of Flowering Plants in 
Tibet and the adjoining Countries. 

At the meeting of the Society on April 19th, 1900, my colleague, 
Mr. H. H. "W. Pearson, and I gave a preliminary account of the 
collections made by Deasy and Pike, Wellby and Malcolm, and 
Sven Hedin, illustrated by a selection of their plants. Special 
attention was directed to the great altitudes at which some of 
Deasy and Pike’s plants were obtained, based on the figures given 
on the labels accompanying them. These particulars were pub- 
lished in ‘ Nature,’ Ixil (1900) p. 46, and in the ‘ Gardeners’ 
Chronicle,’ xxvii. (1900) p. 303, and probably elsewhere. It is 
there stated that the highest point at which flowering plantshad 
been found was 19,200 ft. above sea-level, and a list of nine species, 
purporting to have been coUected at 19,000 ft. and upwards, is 
given. Subsequently it w'as ascertained that the altitudes of this, 
expedition had been erroneously calculated, and Captain Deasy 
has since supplied the corrected determinations, which appear in 
our “ Enumeration.” According to these corrections, 17,300 ft. 
was the hightest point at which they eoPected, and only one 
plant, Cheiranihus himalayensis, was found at this elevation. 
Astragalus Heydei and Oxytropis tatarica, originally recorded 
from 19,200 ft., were actually taken at 17,100 ft. It is possible 
that some of the other observations on record in this paper are 
too high, and some of those previously published are certainly so. 

Dr. b. Drude(Petermann’s ‘ Geographische Mitteilungen,’ ISO!-, 
2 ). 92), in a review of the report on Bovver and Thorold s collec- 
tion, which is in the Society’s Journal, vol. xxx., questions the 
correctness of the assum 2 )tion, there enunciated, that 1 9,000 ft. 
was the greatest altitude at which a flowering plant had been 
collected or observed ; and he goes onto say thatHemsley appears 
to have overlooked tbe record of Schlagintweit’s discoveries. 
It is true that the original record had been overlooked, as well 
as subsequent versions of it and references to it ; and it seems 
desirable to subject Schlagintweit’s data to a critical examinatiou 
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here. Brude himself states, in the place cited, that Sclikgiiitweit 
(\Eeisen in Hocbasien,^ vol. iv.) places the extreme upper limit of 
flowering plants at 6038 metres (=19,804 ft.), in a higher 
latitude even than Tibet. The name of no plant is given bv 
Prude, and we have not been able to refer to the Grerman work 
from which he professes to quote. Put in Schla glut weit’s 
English work (‘ Eesults of a Scientific Mission to India and High 
Asia,’ ii. p. 501) is the following paragraph : — “ The very exlreme 
limit of phanerogamic plants appeared in Western Tibet, on the 
north-eastern slopes of the Ibi-gamin pass at a height of 19,809 
ft., next in order come those of Grunshankar, iiiGuari Ehorsum, 
at 19,237 ft., or 572 ft. above the limit of snow. In the Hima- 
laya the highest plants were found at 17,500 ft., on the slopes of 
the Janti pass.” Incidentally it may he mentioned that Sehiag- 
intweit gives the height of Ibi-gamin as 25,550 ft., and the height 
reached as 22,259 ft. Here, again, no names of plants are given; 
and Tchihatchef C Vegetation du Globe,’ ii. p. 615), who refers to 
Schiagintweit’s writings, and gives the limit as 6037 metres, is 
also silent on this point. Schiagintweit’s Einleituiig ” to Klatt’s 
‘ Pie Composite des Herbarium Schlagintweit,’ repeated in the 
‘ Journal of Botany ’ (vi. 1868), is almost as indefluite. He takes 
the genera Artemisia and Saussurea to illustrate the distribution 
of the Compositse, and of the latter genus he says that it begins 
to predominate at the upper limit of trees, and that some of the 
species are among the phanerogams reaching the greatest altitudes. 
Eurther on, he mentions S. Bclilagintweitii as a species ascending 
almost to the snow-line, on the south side of the Kuen Luen 
range, having just before stated that the snow-line on the south 
side of the Xarakorum range is at about 19,400 ft. Turning to the 
description of this species, where its localities are given in detail, 
the altitudinal range is from 13,800 to 15,500 ft. ; and of two 
other sp^ecies, >8. siihdata and B, Thomsomi, specially designated 
as higli-level species, 17,000 ft. is the upper limit recorded. 

Taking all things into consideration, and especially the light of 
later explorations, there seem to be strong reasons for doubting 
the correctness of the highest altitudes recorded. At the same 
time it must be admitted that, given nooks and crevices free from 
snow and seed conveyed thither by wind or birds, a plant might 
thrive as well at 20,000 ft. as it does at 17,000. Indeed Ball, 
Christ, Whymper, and others agree that the only upper limit is 
perpetual snow. 




Before entering upon a discussion of the altitudinal distribu- 
tion of the Tibetan Flora, it may be instructive to glean some 
data from collections made in adjoining countries. _ 

The collection made by Sir Martin Conway and Mr. McCormick 
when exploring the Hispar and other glaciers of the Karakorum 
range, in 1892, was worked out at Kew, and is useful for com- 
parisons. Its composition follows : — 

Orders. Genera. Species. 

Polypetalse 64 96 

Gamopetalse 

Incomplete • ® ® ^ 

Gymnospermee 2 2 - 

Moiiocotyledones ^ 

Totals ^ ^ 


The predominating natural orders 


Compositse 

Oruciferffi 

Ilosacese 

Leguininosse . . . 
Boraginaceos . . . 
CaryopliyllaceJB 


Species. 

30 

17 

17 

14 

13 

8 

99 


are ; 


Brought forward 


Banuncuiacese 
Saxifragacese . . 
OrassulacesB . . 
GentianacetB . . 

LaMatfe 

PrimiilacesB . . 


Species. 

99 

7 

7 

7 

7 

6 

140 


With the exception of the Boraginaceee, the orders and the 
proportions of species are very nearly the same as in the Flora 

of Tibet. , ;3 

Thi.s collection was made between 74° 30 and y6 4i,and 
between 85° 38' and 36° 15'— that is to say between Nagyr, at 
7790 ft., and Skoro La, at 17,320 ft. ; and the highest point reached 
was Pioneer Peak, 22,600 ft. Eleven species of flowering plants 
were collected at 16,000 ft. and upwards, namely 


Isopiinim giwdifloritin . . 10,000 ft. 

F(trr}jti ej'Sca^M 16,500 „ 

Cludmmhiis Jimiakij/ensis. 10,500 „ 
Lffc/nik npetala ........ 16,400 „ 

Adragahis conferfMd .... 16,500 „ 

Toii^ntilla Iwjlmi . . .... 17,0C0 „ 


Sciivifraga imbricata . . 16,000 ft. 
,5 oppositifoUa, . 17,000 ,, 
j,' ' Ilireiihs .... , 17 ,320 „ 
Sedimi tibeticimi lt>,500 „ 

Zeontopodmmalpnmm. . 16,500 ,, 
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No new species were discovered on this expedition and only 
one orchid, Orchis latifolia^ was collected. 

Another collection presented to Kew, a collection which was 
confidently snijposed to contain a number of novelties, was made 
near Yatung by H. E. Hobson, Esq., in 1897. Yatung belongs 
politically to Tibet, and is situated on a strip of territory that 
wedges into Sikkim. It is in 88° 35' and 27° 51', at an elevation 
of about 11,000 ft., and is really within the humid region of the 
Himalayas. The following is a rough analysis of the composition 
of the collection, which, contrary to expectation, contains no 
striking novelty, though it may prove to include a few iiiidescribed 
species when the material comes to be more critically examined. 


Orders. 

Genera. 

Specie; 

Hanunciilacese 

9 

23 

Berheridacese 

.... 1 

2 

Papaveraceae 

2 

4 

Fumariacese 

.... 1 

6 

Oruciferie 

.... 11 

16 

Violaceas 

.... 1 

2 

CaryophyllaceJB 

.... 5 

14 

Tamariscacese ....... 

.... 1 

1 

Hypericaceae 

2 

5 

Geraniacege 

.... *-> 

9 

Aceracese 

.... 1 

1 

Goriariaceffi , 

.... 1 

1 

Leguminosae 

.... 6 

9 

Eosacege 

.... 11 

32 

Saxif ragaceae ....... 

.... 9 

22 

Orassiilacege ....... 

.... 1 

6 

Droseracese 

.... 1 

1 

Onagmceae 

.... I 

4 

Oucurbitacese 

.... 1 

1 

Umbelliferge 

.... 5 

11 

Araliacese 

2 

4- 

Oaprifoliace^ ....... 

.... 4 

7 

Rubiaceae 

.... 3 

5 

Valerianaceae ....... 

.... 2 

•j 

Dipsacege ........... 

.... 4 

4 

Compositse 

.... 20 

54 

Oampanulacege .... . 

...... 4 

9 

Ericaceae 

.... 6 

15 

Primiilaceae ......... 

. . . . 3 

20 

29 

121 

291 
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Orders. Genera. Species. 

99 121 

. . 1 

Oleaceee 2 

Asclepiadace® ^ .^2 

Gentiauacefe ^ ^ 

BoragiiiacefB ^ 

Coiivolvulace^ ^ ^ 

Solanacei® 

ScroplialariacesB ^ 

Orobancliaceae 2 

LentLbiilariacefe ^ ^ 

Aeantiiacete ^ 

Selaginace^e . . 

Labiata?. "* “ p 

Plantaginacese ^ 

Polygoiiaceae ^ p 

Euphoibiacej© ^ 2 

Urticaceae 0 

Coiiiferce ^3 

^ p 

Scitammeas * * * ^ 2 

^ 

AmaryllidaceJie ^ 

LiliaceJB * • * ’ 

Juncaceae ^ 

Coaimelinacei^ ^ ^ 

Araceai 7 

Ojperace^B 3^3 

GraminetB ^ 30 

Ferns & Allies 

'nr 226 

Totals. . . . 

The iem«, .»d 

jough tbe area ovei relatively raucli less numerously 

.egumiuosie and Compositse ^ J in and tbe 

,rger. The Orchidace^, collected in the Koko Nor 

ollectious, though Orc 7 «s ^ ^ n fewer than twelve 
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cryptogams immlier seventeen genera and tliirty-sis species. 
Eiguratiyeiy speaking, a step further north we enter the dry 
barren region of Tibet. 


Flora of the Siimalayas from 16,000 ft • and above. 

Genera. Species. 

Itanunculacese' S 21 

Berberidaceoe . 1 1 


Papaveracete 2 

Fiimariaceaa 1 

Cruciferic 17 

Violacete 1 

Oaryoplivilaceas b 

Tamariscacefe 1 

Gerauiacete 2 

LegLiminosa3 

Kosaceae [Potentilla) 1 

Saxifragacete {Saxlfraga, 20) b 

Cmssiilacefe 2 


3 

8 

34 

1 

28 

1 

2 

28 

15 

25 

12 


HalorrhagidaceEe 

UmbellifeKe 

Oaprifoliace® 

V alerianacese 

Oomposine (Saiissurea, 21) 

Canipaniilacege 

Ericaceae 

Primulaceae {Frmiula, 17) ....... 

Gentianaceae {Gentiana, 13) 

Boragiiiaceae 

Scrophiilariaceae {Fedicularis, 13) 

Selaginacege ( Lagotis) 

Labiatm 

Clienoj)odiacege 

PolygoiiacejB {Pohjgomim, 13) . . . 
Euphorbiacea3 3) . . 

Ib'ticaceoe . 

Salicaceas (Scdix) 

Coniferse {Jmiiperm) ...... 

Orchidaceie {Sermmkmi) ...... 

Liliacem 

Jimcacete {Jtmctcs) . ............ 

.Naiadaceas . ..... ... 

Cyperacete (Carex, 12) V . . . . . . . , , 

Gramiiie^e fPoa, 8) . , . . . . . . . . 


1 

5 

1 

1 

19 


0 


4 

6 

4 

1 

10 

3 

3 

1 

1 

1 

I, 

1 

•<*> 

0 

1 
3 
3 

14 


1 

10 

3 
1 

73 

5 

5 

22 

16 

10 

20 

4 
IS 

4 
15 

3 

1 

5 


4 

4 

20 

35 


149 ^ ' 470. 


Totals 


38 
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The preceding summary of the Himalayan llora from 15,000 ft. 
and upwaa-ds was compiled by Mr. Pearson from Hooker’s ‘Flora 
of British India,’ and can only claim to be a very rough approx^ 
mation, whether as affecting the author or ourselves. It is 
suflSciently correct to afford a basis for comparisons, a few of 
whicli are given : — 


Himalaya 
Tibet . . . . 


Orders. 

38 

a 


Genera. 

14f9 

119 


Species. 

470 


This brings out the fact that the poorer Elora in species is the 

richer, relatively, in genera and orders, which is in accord with 
most poor Floras, and especially with those of remote Oceanic 
Islands. 

G-enerally speaking the natural orders are the same io both 
Eloras, and the preponderating orders likewise ; but the follow- 
ing are not in our collections from Tibet i Bei’beiidacesB, 
Yiolacete, Yalerianacese, Ericaccc^, Coniferse, and Orcbidace^. Of 
course no importance can be attached to this circuiiistance. It 
is interesting to compare this general summary of the Himalayan 
Flora with that of Hobson’s Tatung collection, a few pages back, 
especially the relative increase of Legiiminos^ and Composte 
at the higher level. 

Plants ascending to vn the Simalagas and 

Little Tibet. 

Ilanuncidus inilahellus 10,000 to lfc>,000 f p. 

Lelphinhwi glacude 12,000 „ 

Tarry a exscaya 15,000 „ 

„ rnacrocarpa ?; ?? 

Bray a rosea j? 

„ tibetica j? ?; 

Capsella Tkomsoni ?? ?? 

Lychiis apetala ?? ?? 

Stellaria decumbens ;; 

Arenaria ptdvinata y? ?? 

oreopliila. • 18,000 ft. 

,, glanduligera 14,000 to 16,000 ft. 

„ melandryoides n 

Thyhicos 2 jermi/m rtqnfragwm . . 15,000 „ 

Totentilia ietrandra 14,000 „ 

„ microphylla ?j 

l^axifraga aristulata .......... ?? 

. ■ saginoid.es 10,000 ^ „ 

„ kemisphreriea ^ . 1/ ,000' ,, 
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Saxifraga Jacquemojitiana .... 13,000 to 18,000 ft. 


Sedimi crenulatum 

. . 12,000 

n 

„ qiiadrifidum 

. . 11,000 

V 

Corfda Hookeri 

... 13,000 

n 

Aster heterocliceta 

. . . 14,000 

j? 

JUrigeron andryaloides .... 

... 9,000 


Antennaria 7nusc aides .... 

. . . 16,000 


Leontopodium alpinum .... 

. . . 10,000 

V 

Allardia glabra 

. . 16,000 

V 

Tanacetwn gossypimim .... 

. . . 16,000 


Arte7nisia desextormn , . . . , 

. . 17,000 

n 

„ Caynphelli 

. . . 16,000 

7? 

„ minor 

. . 15,000 

77 

Saussurea Tkomsoni 

. . . 17,000 

77 

j, tvernei'ioides .... 

. . . 16,000 

77 

,, suhulata 

. . 15,000 

7? 

„ sacra . 

. . . 14,000 


,, tridaciyla 

... ,, 

77 

,, sorocephala 

... „ 

77 

Taraxacmn officinale 

. . . 1,000 

77 

Androsace Selago 

. . . 15,000 

77 

Gentiana a^ncena 

. . . 14,000 

77 

,, niibigena 

. , . 16,000 

77 

Pleuroqqne Tkomsoni 

o 

8 

77 

Lag of. is decumbens 

, . . . 16,000 

77 

Nepeta tibetica 

. , . . 17,500 


Oxyria digyna 

. . . . 17,500 


Juncus minimus 

. . . . 16,000 to 18,000 ft. 

Arena subspicata. 

. . . 10,000 

18,500 ft. 

Foa hirtiglumis 

... 16,000 

18,000 ft. 

Elymus sibiricus 

. . . 10,000 

77 


Excepting N&jyeta fihetica and Oxyria digyna^ at 17,500 ft.,> 
these fifty species are recorded, as ascending to 18,000 ft., unless 
we are to understand that they were collected somewhere between 
the two altitudes given in each instance. The only safe infer- 
ence, for the majority of these data, is that the Collector, with 
imperfect means of determination, believed that he collected the 
plants in question somewhere between the points named. Erom 
subsequent explorations it appears highly improbable that many 
of them were collected at so great an altitude as 17,000, to say 
nothing of 18,000 ft. This number, fifty, as compared with Sie 
fifty-two species gathered between 17,000 and 18,000 ft. in Tibet, 
affords further proof that plants ascend higher in the plateaux 
nim. XOURN.—BO'TAlsrT, Ton. XXXV. T 
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than they do in the peaks. A further con.parison out tke 

fact that it is the same genera, and often the same .«P^’ ^ 
attain the upper limits of phanerogamic vegetation ui both Tibec 

and the Himalayas. 

Plants collected at Altitudes 0/ W, 000 feet 

and uioicards in Tthef , 

Altitude. Collectors. 

. 16.200 ft. Tliorold. 

Clematis alpma Wellby & Malcolm. 

CaMantliemtmi cachemiricum . . Tliorold. 

Ado7iis cm'itlea '• ^ 

Pammcidiis hijpei'boreMs * 

tricuspis 17,000 Deasy.^like, 

” Cymbalarm.....--- lO^OO 

” 1 16,200 

„ pwlchellua ] 17,300 Thorold. 

' 17,300 Deasy & Pike. 

, ■ lobatus ^ 

’’ (16,400 M 

invohtcratus 1 17^500 Thorold. 

1 16,386 AYellby & Malcolm. 

PelpMmim cmadeiim j 17,800 Tliorold. 

(16,000 AYellby & Malcoliii. 

Meconopsis horridida • 1 10,500 Littledale. 

( 17,100 Deasy & Pike. 

Curydalis Blendersoiii 1 17, .500 Tliorold. 

^ 16 480 MMllby & Malcolm. 

^ 1 17,000 Deasy & Pike. 

„ lanuginosa “j 77^000 Thorold. 

Cheiranthus hmalciyemis 17,-300 Peasy & PAe. 

Alymm.cane.aoem 16,160 ellby & Malcolm. 

JDraha incompta 16,500 Tliorold. 

„ alpina 1/ ,600 ,, 

Christolea crassifolia 16,800 

Lepidium capitatum 10,200 ^ 

^ (17,100 AVellby iV: Malcolim, 

CoMeccrm ] 17,800 Thoroid. 

Smmbrrnm Jiitmile 17,500 „ 

Butrema Prrmvalsldi ........... 16,400 Deasy Pike. 

Brysimimiftirdcnilom 17,600 liioroIJ. 

,, , . (17,000 , Deasy, & Pike. 

Brm/a uniflora .*•**) 17,600 . Thorold. " 

^ , Deasy & Pike. . 

rosea „ 17,800 ,,, Tliorold.' 

' '(17,000 Deasy tS: Pike. 

Cajysella Thomsom . . . , . . . ..... ^ ;|_7^^00 Tliorold. 
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Altitude. 

Uilophki salsa 16,800 ft. 

A T'TAnn 


Arenaria mimiformis 

17,000 

„ Straeheyi 

16,800 

Tliylacospermmn 7'upifragwn , . . . 

17,100 
j 16,900 

Myricaria 2:)rostrata 

) 17,300 

T/ie7‘mopsis mflata 

18,540 

„ lanceolata 

16,500 

Astragalus melmiostachjs ...... 

16,600 
, 16,400 

,, Ileydei 

1 16,800 

1 17,100 

„ Arnoldi 

1 17,600 

„ nimlis 

16,290 

,, Malcohin 

16,400 

1 17,100 

„ corifertm 

j 18,000 

Oxyiropis densa 

17,600 

1 16,400 

„ 7nicrophylla 

17,500 

1 17,800 
j 16,140 

„ tatarim ■ 

- , i 

17,100 
f 17,800 

1 16,200 

„ !Stracheya7ia 

1 16,600 

„ lapponica. 

17,800 

„ eachemh'ica ........ 

16,500 

Fotentilla fruticosa 


„ Mfurca 

16,300 

„ serieea 

17,500 

Chammrhodos sahihlosa < 

' 1 

i 

j 16,700 
117,000 
16,800 

8axifraga pa^^va .............. 'j 

17,000 

, . Jaoquemontiana 

16,800 

16,500 

17,000 

Sedum (fitadnfidzwi . ) 

Fhodiola 

17,000 

„ tibeticu-m | 

17,100 

17,500 

Myriopdiyllinn verticillaUim .... 

16,500 

Feucedamm, Malcohnii ........ 

16,140 

Fleurospermum sfellatum 

16,400 

Aster Heterochada 

16,300 


Collectors. 
Deasy & Pike. 


Littledale. 

V 

Wellby & Malcolm 
Tiiorold. 

Deasy & Pike, 

V V 

Tiiorold. 

Wellby & Malcolm 

Deasy Sz Pike. 
Tiiorold. 

V 

Wellby & Malcolm 
Deasy & Pike. 
Tiiorold. 

Wellby k Malcolm 
Deasy & Pike. 
Tiiorold. 


Tlicrold. 

Littledale. 

Wellby & Malcolm. 
Tiiorold. 

Wellby & Malcolm. 
t2 


Wellby & 
Deasy k Pike. 
Tiiorold. 


Wellby & Malcolm 
Tiiorold. 

Littledale, 


Wellby & Malcolm. 
Tborold, 

Deasy & Pike. 
Tiiorold. 

Deasy & Pike. 
Tborold. 

Wellby & Malcolm. 
Littledale. 

Tborold. 

Deasy k Pike. 
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Altitude. 

Collectors. 

f 

16,140 ft. 

Wellby & Malcolm. 

1 

16,500 

Littledale. 


17,000 

Deasy & Pike. 

( 

18,000 

Thorold. 


17,800 

77 

,, tncepJialics • 

16,600 

Littledale. 

j 

, 16,500 

77 

ZeontopodMmi alpimmi ^ 

17,000 

Deasy Sz Pike. 

Anaphalis xylorrhha • 

16,500 

Littledale. 

Tanacetum tibeticum 

16,200 

Deasy & Pike. 

Artemida 8tracheyi 

16,600 

Littledale. 

salsoloides 

V 

77 

1 

. 16,200 

Wellby & Malcolm. 

„ Wellhiji j 

17,000 

Deasy & Pike. 


! 17,100 

Thorold. 

,, 7 ninor 

16,290 

Wellby & Malcolm. 

1 

1 16,200 

Deasy & Pike. 

Cremanthodiwn goringmsis 

16,500 

Littledale. 

1 

1 16,400 

Wellby & Malcolm. 

Fletcheri ...... 

16,500 

Littledale. 


j 17,000 

Deasy & Pike. 

„ Beasyi ■ 

1 17,600 

Thorold. 


1 16,140 

Wellby & Malcolm, 

Satmurea Thoroldi ■ 

16,400 

Thorold. 


( 16,500 

Littledale. 

1 

^ 16,500 

7? 

1 

1 16,520 

Wellby & Malcolm. 

,, suhulata 

1 16,900 

Deasy Sz Pike. 

( 

ir’ooo 

Thorold. 


( 16,300 

Wellby & Malcolm. 

sorocephala ■ 

17,000 

Thorold. 


’ 57 

Deasy & Pike. 

■ 1 

1 16,300 

Wellby & Malcoliu. 

,, Aster 

16,400 

Deasy- & Pike. 

1 

! 17,800 

Thorold. 

„ KuntJtiana 

16,520 

Wellby & Malcolm, 

,, Wellbi/i 

16,800 

77 ?7 

„ hracteata 

.77 

Deasy" Sz Pike. 

„ pijgmeea 

17,800 

Thorold. 

_ . ■ 1 16.600 

Deasy" Sz Pike. 

glamhwgera ^ 

17,800 

Thorold. . 

" 7^ tridaetyla 

19,000 

' 77 . , 

■ Thomsfmi 

16,520 

Wellby lit Mai eolai. 

1 

^ 16,100 

Deasy & Pike. 

CrepisJleTuosa. '■■'j 

16,520 

Wellby & Malcolm. 

1 

17,200 

Thorold. 
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Altitude. 

Collectors. 

Crepis Borocephala 

1 16,800 ft. 

Wellby & Malcolm. 

] 17,600 

Tliorold. 


j 16,100 

Deasy & Pike. 

Taraxacum bicolor 

1 17,300 

Tliorold. 


1 16,000 


,, lanceolatiim ........ 

1 16,900 

Deasy&Pike. 

.. 

16,500 

Littledale. 

Androsace Tapete 

{ 16,400 

Deasy & Pike. 

1 16^480 

Wellby & Malcolm. 

j, (JhammjaBme 

3 16,200 

1 17,600 

Deasy & Pike. 
Tliorold. 

Gentiana aqi^atica 

16,800 

Deasy & Pike. 

„ tenella 

j 16,800 
] 16,800 

J? J? 

Wellby & Malcolm. 

Tleurof/yne hr achy anther a 

j 10,800 

1 16,900 

Thorold. 

Deas}’ & Pike. 


j 16,600 

Wellby & Malcolm. 

Microula tihetica 

] 17,000 

Deasy & Pike. 


( 18,000 

Thorold. 

Pedicular is cheikmtMfoUa 

16,200 

Deasy & Pike. 

„ Przewalskii 

16,600 

Littledale. 

„ rhinanthoides 


J? 

Oreosolen unguiculatus 

JJ 


Larjotis decumhens 

17,000 

Deasy & Pike. 

Nepeta longibracteata 

16,200 

?J V 

„ decolor am 

16,500 

Littledale. 

1 

1 16,200 

Deasy & Pike. 

PracocenhaluT/i heterophyllum .. ^ 

16,260 

Wellby & Malcolm. 

1 

[ 17,700 

Tborold. 

Phlmnis rotata .... 

16,500 

Littledale. 

JSalogeton ghmeratus 

16,290 

Wellby & Malcolm. 

Pheimi spiciforme . j 

16,200 

Deasy & Pike. 

16,500 

Littledale. 

Polygonum tibeticum 

16,500 


,, viviparu7n .......... 



„ sibiricum .......... 

16,480 

Wellby & Malcolm. 

i 

16,200 

Tborold. 

Urtica hxperborea ........ . < 

16,500 

Littledale, 

1 

17,000 

Deasy & Pike. 

Salix Lapponu^n 

16,500 

Littledale. 

Pphedra Gerardiana . | 

16,500 

16,700 

Tborold. 

. Deasy&Pike. . 

his Thoroldii | 

16,800 

Wellby & Malcolm. 

17,800 

Tborold. 

Allium seneseens .' . . . 

16,200 


„ /Semenovii ............ 

17,000 

Wellby & Malcolm. 
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Altitude. Collectors, 

j 16,100 ft. Deasy&Pike. 

Jmims Thomsoni 1 10^200 Tliorold. 

^ 7 . 16 500 Little dale. 

(16,480 y\ ellby & Malcolm. 

„ Moorcroftii i 17,600 Tborold. 

„ mhulosa 16,160 Hedin. 

„ stmophylla. 16,200 TboroM 

Kobreda Bclimwides 16,800 Deasy&like. 

Stipa purpurea 16,600 Tteold. 

Toa attemiata 18,000 

Ati'opis distmis l/,000 75 

( 16,500 77 

Festum valesiaca ..... Deasy & Pike. 

Littledaha tibetica 16,500 Littledale. 

Affropyrwn noroldmnum 16,600 Tborold. 

. . . t Littledale. 

Elymcslam,moms.'''^^L... 16,520 -Wellby & Malcolm. 

The above list is doubtless imperfect and incomplete. For 
instance, it is doubtful whether so many of Littledale’s plants 
were collected above 16,000 ft., because only a genersil indication 
of altitude of “ about 16,500 ft.” was given, and some of the 
plants may have been collected a thousand feet or more lower. 
Still, as may be seen, many of the plants of the Littledale 
collection were found at greater elevations by other travellers. 
It is also probable that Thorold’s altitudes are all susceptible to 
some reduction. The general result is : 

Species from 16,000 and below 17,000 ft <2 

„ 17,000 „ „ 18,000 .... 52 

„ 18,000 „ above 6 

loO^ 

According to these figures, nearly half of the Tibetan species 
in our Enumeration have been collected at 16,000 ft. and upwards. 
Whether these figures are very exact or not, they go to prove 
that there is no altitudinal limit to flowering plants except 
perpetual snow. In the Alps of Europe, as proved by the late 
.John Ball and others, plants exist in snow-free nooks and corners 
far above the ordinary snow-line. The species recorded from 
18,000 ft, and upwards are :—Thennopsis infiata, IS, .5-10 ft. ; 
Astragalus eonfertus, 18,000 ft. ; Aster Boioeri, 18,000 it. ; 
Savssurea trulactyla, 19,000 ft. ; Microula tiletica, 18,000 ft. 
and Poa atiemiata, 18,000 ft. 
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The XJsefhi; Pbahts of Tibet. 

In a sense, almost all tte plants of Tibet are useful, if only as 
food for animals; but some are injurious, or at least one m 
iniiirious, to animals ; and it is of importance to Imow wliat this 
is. Eoth Eockhill (‘ Mongolia and Tibet,’ p. 139) and Malcolm 
(Geogr. Joum. i.x. 1897, p. 216) mention a “ poisonous weed, 
wliich in each instance cost them the lives of several mules in 
one night. It is mentioned as though it were welUtnown, yet 
we have not succeeded in identifying it with any of the plants 
collected. Possibly it was Stipa sihirica, a grass which is 
injurious to animals at a certain stage of gi-owtb ; but it is a 
mechanical irritant rather than a poison. By useful plants, 
however, w-e mean those directly useful to the travellep either 
for food or fuel. The only really valuable plant for food, or 
perhaps we should say the only one much used, because there 
was no choice, was a hind of onion, Allmm Semenovi, which was 
eaten by several of the travellers, and Wellby and Malcolm nearly 
lived on it for several days. Happily it was abundant in the 
country where it was most needed. The bulbs of A. senesoens 
and -4. Jacquemontii are also eaten. 

Tlie following plants are noted as being used as vegetables ; 
in some cases it is the leaves which are eaten, in others the 
roots:— uniflora, Gramle cordifolia, Feucedanum Mal- 
colmii, Samsurea Thoroldii, S. tangutiea, ^ and Polygonum 
sihiricum. Moat likely other plants are used for food, such, for 
instance, as the species of Taraxacum and Grepis. Concerning 
rhubarb, there is nothing to add to the notes in the “ Itineraries 
and in the “ Enumeration.” 

A few native names appear on the labels and in the narratives 
of some of the travellers. Dama= Garagama pygmcea, of which 
we have seen no specimen from within our limits, except one 
collected by Strachey and Wiuterhottoin in Guge. Kumbuk= 
Feuccdanum Malcolmu. mnn^Sawssurea Thoroldii. Cimit- 
Aiea.= Artemisia macrocephala. Tami is the name applied to 
various shrubby species of Artemisia, according to Schlagintweit, 
who also states that Furotiais called Burzu. On the authority 
of Deasy and Pike, Tcmacetum tileticum bears the uaiM of 
Boortze in Tibet. The name is vai-iously spelt by different 
travellers, and it is probable that this name is applied to more 
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than one species of Tanacetum and perhaps also to species of 
Artemisia, The dried berries of JEplieclra Gerardtana are mixed 
with tobacco and carried in the moufcli. 


Table oe the 

Bisteibtjtioh oe the Plahts oe Tibet. 

The following Table is intended to shoiv tlie distribution of the 
vascular plants collected in Tibet Proper by the travellers whose 
iiames appear in the beading. It is probable that half a dozen 
species are included that have not been collected within our 
limits, and as many perhaps omitted that ’'should have been 
included. It was not considered necessary for our purposes to 
have strictly defined areas to illustrate the general distribution 
of the plants, and the results seem to justify this view. The 
regions adopted, roughly described, are: — 

1. Jlimalayan Megion. — Himalayan and Karakorum mountains, 

and most of the country designated Tibet in the ^ Flora of 
British India/ as pointed out more fully at p. 128. 

2. Mongolian Begion, Turkestan, Mongolia, and Tan- 

gut or ISTorth- western Kansuh. 

3. Ghinese liegion, — China Proper, Japan, Korea. 

4. Siheriafz Begion, — Temperate Siberia, Maiidshuria, and Kamt- 

schatka. 

5. Bersian Begion, — Eussian Turkestan, Afghanistan, Baluchi- 

stan, Persia, extratropical Arabia. 

6. Mediterraziean Begion, — Caucasus, Asia klinor, South Europe, 

and extratropical North Africa. 

7. Arctic Begion, — Arctic Europe, Asia, and America. 

8. Other Begions, — ^Asia south of the mountains of Northern 

India and south of China Proper; Europe, between the 
Arctic circle and the country bordering the Mediterraiieaii 
Sea ; America south of the Arctic circle ; Africa, tropical and 
south ; tropical Arabia ; Australasia and Polynesia. 

As may be learnt from tbe analysis following the table, we 
are'-«bie to give fuller information than the table itself supplies, 
because we eompiled a much more detailed one for working 
purposes. 
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Tabulae, Yiew of the Distribution of the Plants collected in 
Tibet by Thorold So Bower, Eockhill, the Littledales, W elibj 
& Malcolm, Deasj So Pike, and Hedin, with some additional 
species from the earlier collections of Hooker and Strachey 
So 'W’interbottom. 


Eegions. 

Tibet. 

Himalayan. 

Mongolian. 

Chinese. 

Siberian. 

Persian. 

Mediterranean. 

Arctic. 

Of wider 

1 Distribution. 

1. EanUNCULACE/B. 









Aconitiim dissectum 

... 








Adonis cserulea 

... 








Anemone imbricata. 









Calliantb einuD:i cacliemirianum 








[iSf. Am. 









Temp. Ear., As., 

„ orien tails 


-vf* 

•a* 


•5J 



Delphinium Drunonianum 

v'5- 








„ Cieruleum 

* 








‘ ,, grandihorum 



it 






,, Pylzowii 

... 

if; 





. 


Eauunculus aquatiiis 



* 

•ff- 

•5f 

* 

-5:* 

N. & S. Temp. Beg. 

„ Oymbalarice 






... 

if; 

jy. xim., Andes. 

1 „ hvperboreus 


... 





if- 


j „ involiieratus. 









5 , lobatus 

* 








1 ,5 pulcliellus 



* 

* 





j „ siruilis. 









1 „ trieuspis 


* 







Thaiictmm alpinnm 


... 


-)c- 


if- 



2. PAP.lVEEACEiE. 









Hypecoum leptocarpum 









Meeonopsis liorriduia 

•X"- 

* 







,j integrifolia 



% 



1 



S. FuMAKrAeE.E, 







i 


Oorydalis Boweri. 







1 


„ Hendersoni 

if; . 



1 , 





Mooreroftiana 

* ’ 








,j tibetica 

* 






1 


. .. 4 . , OauciFEiiiE. , 


j 





I 


Alyssum canescens ............... 

' 1 


... 

* 



1 


Braya rosea 

! 

. . - 


•51 


... 

■ -if. !■ 


28 ; 

17 : 

■8 1 

id 

9 

■ 7 * ' , 

2 

5 1 

s 
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28 

4. CRUciFERiE {continued). 




17 


Braja sinensis 

„ uniflora ... 

Oapsella Thoiusoni 

Oheirantluis liimalajensis ... 

Christolea crassifolia 

Coclilearia scapillora 

Crambe corclifolia 

Dilopbia salsa 

Braba alpina 

„ fladnitzensis 

,, iiicorapta 

j, lasiopbylla 

Er jsim urn Oliamfephyton. 

„ fimicnlosum 

Eiitreina Przewalskii. 

Iberidella Andersonii 

I.epidiura capitatum 

„ cor datum 

„ latifolium ! * 

Parry a exscapa I 

,, lanuginofia 

„ macrocarpa 

,, prolifera. 

Sisyiribrm.m humile 


5. CARyOPHyLLACB.E. 


Arenaria festucoides 

„ Littledalei. 

„ iniisciformis 

Stracheyi 

Lychnis apetala 

„ inaerorliiza 

Silene Moorcroftiana 

Stellaria decumbens 

,, graminea 

,, subombellata 

Tliylacosperm urn rupifragum . , , 


6. Tamariscacb.®. 


jHyricaria elegans.... 

prostrata . 

65 


48 


Mongolian. 

Obinese. 

Siberian. 

Persian. 

S 

a 

=3 

■4J 

o 

Arctic. 

1 

8 

13 

9 

7 

2 

5 







•j;* 















* 

•X- 


* 

* 






... 


* 


x* 






■jf 



... 


-X 










* 




*x- 

•Jf 


•K' 

* 




* 















-jf 
















•X 





■X- 



* 





1 


1. 21 

IS 

. 15' 

14 

i 

j ^ 

11 

* 


Of wider 
Distribution. 


N. Alpine Eegioiis. 


Temp. Europe. 


jSi. Alpine Eegions. 


Europe. 
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Eegions. 


Tibet. 

S 

Mongolian. 

Chinese. 

Siberian, 

Persian. 

Mediterranean. 

Arctic. 

Of wider 
Distribution. 

65 

48 

21 

18 

15 

14 

6 

11 

8 

7, ZYGOPKYLLACE.E, 











it 

it 

* 

« 



Australia. 

8. GeraniacevE. 









Biebei’steiriia Einodi. 

* 








Geranium colliiium 




it 

it 




9. Leguminosaj. 









Astragalus Aniolcli. 









„ confer tus 









,, Heyclei 


it 







,, Malcolmii. 









„ melanostacbys 









,, nivalis 




it 





„ tribulifolius 









„ Webbianiis 









Cara gana pygm sea 

* 

it 


it 

it 




Oxytropis cacbemirica 


it 


it 





„ densa 

a 








„ lapponica 

'.i- 



it 



it 

Mts. of Europe. 

,, micropbylla 




it 





„ Stracbeyana 









„ tatarica 


it 







Stracbeya tibetica 

■If 








Tbermopsis inflata 









„ lanceolata 


it 

it 

it 





10. EoSACEiE. 









Obainaerbodos sabulosa 



it 

it 




[Austral. 

Potentiila Anserina 

-;e- 

it 

it 

it 

it 

it 

it 

N. Temp. S. Am. 

„ bifurca 

■M- 

it 

it 

it 


it 



fruticosa 

if- 

it 

it 

it 

it 

it 

it 

2^, Temp. Eegions, 

niiiltiMa 

* 

it 

it 

A*- 

it 

it 

it 


,, nivea 

it 

it 

it 


it 

-XC 

it 

3> " J>, 

,, sericea 

if 

it 

it 

itt 

it 

it 

it 

■ ;i ■ 

11. Saxifragaceaj. 









Parnassia ovata 

* 



it 





Saxifraga flagellaris 

# 

it 




it 

it 


,, Hirculus 

it 

it 

it 

it 

it 

it 



Jacqueinontiana ...... 

% 



it 





97 

76 

35 

28 

.34 

23 

15 

19 

, ''IT 
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Begions. 


Tibet. 

Himalayan. 

Mongolian. 

Cliinese. 

Siberian. 

Persian. 

53 

£3 

OJ 

d 

c3 

03 

03 

Arctic. 

Of wider 
Distribution, 

i 97 

76 

35 

28 

34 

23 

15 

19 

17 

11. SAXiFiiAGACE.E (contmtced). 









SaxifVaga parya. 









saginoides 









taDgutiea 

... 








; 12. Crassulace.e. 









I Seel uni algi diim 


* 







j crenulafcum 









i ,, Ewei’sii 









! fastigiatum 









j ,, Przewalskii 









„ quadrifiduin 

* 

... 







„ Khodiola 








N. Temp. Begions. 

rotiindatum. 









5 , tibeticuin 





•5(* 




SempeuviTum acuminatum 

* 








13. HAr^ORRlIAGIDACE^E. 









Hipouris Tiilgaris 





ff 

^5- 

5!? 

] N. Temp. Begions, 

Myriopliylium verticillatum ... 


>3f 

* 


5fj 



/ S. Amor. 

14. ‘[Jaibellifer/E. 









Peucedunum Malcolinii. 






i 



Pie u t’osperniu m Hookeri 






1 



stellatum 


* 







Selinmu striatum 

* 








lu. Caprxfoliaceaj. 




\ 





Lonicera hispida 


j 



-x- 




16. Dipsace*®. I 









Morin a Coulteriana 1 

- 








17. OOMPOSIT/E. j 









Allardia touientosa ' 

•5^ 








Aiiaphalis miicronata ! 

* 








^ xylorrliiza 

4r 








Anteiinarfa iiana — 






i 



Artemisia Oampbellii 

* 

j 

i 




1 



123 

96 

42 i 

i 

80 

40 

28, ! 

17 1 

! 

22 

20. ■ ■ 
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j Eegions. 

Tibet. 

Himalayan. 

Mongolian. 

Chinese. 

Siberian. 

Persian. 

Mediterranean. 

Arctic. 

Of wider 
Distribution. 

123 

17. Composite {mitimied), 
Artemisia desertorum 

96 

sis 

42 

* 

30 

40 

* 

28 

17 

22 

,20 

,, macrocepiiaia 


* 







,j minor 

Jis 








5 , Eoxburghiana 

* 








j, sacrornm 



is- 

iS- 




E. Europe. 

5 , salsoloides 

* 



is 


# 


,, Straclieyi 

* 








„ ‘Weilbyi. 

Aster altaicus 



iS- 

iS 





„ Boweri. 

„ Hetei’ochmta 

, , molliusenlus 



is- 

iS 




j 

! 

,, tibeticiis 


* 






! 

„ tricephalus 









Oreroanthodium Deasyi. 

,, Pletcberi. 

,, goring ensis. 

Crepis flexiiosa 




* 





„ glomerata 









,5 sorocepbala. 

Lactuca Deasyi. 

Dessertiana 









Deontopodium alpiiium 



is- 

iS 




Alps of Europe. 

W. Temp. Eegions. 

„ . Stracbeyi 

Saiissiirea, alpina 




iS 

is 


iS 

„ Aster. 

„ braeteata 







,, glanduligera ......... 

, # 








,, Hookeri 

-x- 








,5 Kuntbiana 

* 








,5 pnmila. 

pvfijimea 


is- 


is 





, , sorocepbala 


* 


iS 





,j subulata 

'X- 

is- 






„ tangutica 









,, Tbomsoni 

’'f 








„ Tboroldii 


iS- 

iS 






,, tridactyla. 









„ Weilbyi 

Senecio arnicoides. 









„ coronopifoliiis 





-){• 



Temp. Europe. 

Tanaeetum fruticulosiim ..... 




is 



,5 gracile ............... 









i ,, tibetieiim 









167 

127 

54 

35 

51 

33 

19 

,23 

25 
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167 


18. Ca^ipanulace/E. 

Oyananthiis incamis 

19. PLXJMBAGI^'ACEiE. 

Statiee aurea 


20, Primulace/E. 

Androsace Cliamipjasme 
Tapete. 

Yillosa 

G-laiix maritima 

Primula purpurea. . 

^ j I’otuiidifolia . . . 

„ tibetica 


ribetica 

SoX^AKACiBE. 

PUysocblaina praalra ... 
I0t!> 


XT. OoMPOSiTAs (mitimted). 


Taraxacum bicolor 

lanceolatiiiu 

officinale 

palustre 


21. GrENTIANACE.®. 

Geritiaiia aquatica 

falcata 

luimilis 

„ nubigena^ 

Eockliillii. 

squarrosa 

tenella 

thianscbaiiica ... 
Thomsoni 

Plour o "Tu e bra cb yan ther a 

22. BorvAGINACE.E. 

Microula sibbimensis ...... 


127 


Mongolian. 

Uhinese. j 

Siberian. j 

1 Persian. 

54 

35 

51 33 

'X- 


-X- 






-X *«- 






•X* 






*){■ 






X- 



-X- 


-:<• 

•X 

* 

^5- 


^ * 


J 63 

148 6^ 

J 4J 


23 


Of wider 
Distribution. 


Temp. Europe. 

IN'. & S. Temp. Reg. 


N. Temp. Regions. 
R. Temp. Regions. 


Temp. Regions. 

1 Alps of Europe. 
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Eegions. 


Tibet. 

Himalayan, 

Mongolian. 

Chinese. 

Siberian. 

Persian. 

Mediterranean. 

Arctic, 

or wider 
Distribution. 

193 

148 

63 

43 

63 

38 

25 

28 

31 

24, .SCK0PIIULArilACI3.E. 









Oreosoleii luiguicuiatus. 









PediciilariB alascbanica 

>'5- 

* 

•5c 






„ cheilantMfoIia 



^c- 

it 





longiflora 


it 

it 

it 





j, Oederi 



it 

it 



it 

N. Alpine Regions. 

,, Przewalskii 



it 






„ rbinaiithoides 


it 

it 


it 




Scrophulai'ia dentata 

* 








25. Selaginace.e. 









Lagotis brachystacliya 


it 







deouDabens 


it 







,, glauca 

* 

it 

% 

* 



it 

K. Teiii].). Regions, 

26. Labiat^e. 









Dmcocepbaluui lieteropliyllum 

* 

* 



it 



1 

5 , Hookeri 









Lamiimi rhomboideum 





it 



1 

Nepeta deoolorans. 








I 

„ discolor 





it 



. I 

„ longibracteata 






* 


I 

„ supina 









„ Thomsoni 

is- 







. 

„ thibetica 

if- 







t 

1 

Pliiomis I’otata 








1 

27. CHENOPODlACEiE, 









Eiirotia ceratoides 

it 

it 

* 


it 

it 


Eur., N.'W'.xMiienca. 

Hal ogeton glomer atus 

it 



•3C- 

it 




i fl i n Tti crrarii 1ft 


it 







Salsola collina 

it 


Hi 

it 

it 



E. Europe. 

„ Kali 

* 

it 

* 

it 

it 

* 


N. & S. Temp, Reg. 

28. POLYGONACE.E. 









Polv^’i^onimi Bistorta 


it 

it 

it 



it. 

K. Temp, Regions. 

bistortoides 





it 

1 it 


„ Deasyi. 









„ sibirieum, ............ 


* ^ 

it 

* 



* 


spiiffirostaeliyiiiii . . . 

•» 








'224. 

172 

76 ’ 

56 

73 

47 

SO 

32 

37 
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29. TnYMBL.EACE.E. 
Steilera Ohami^jasme .... 


30, El.eagnace.e. 
Hi|)popiiae Ehamnoides . 


31. Eitphorbiace^e. 
Bupborbia tibetica 


32. TJbticace.e. 
Urtiea liyperborea 


33. SALlCACEiE. 


Salix Lapponum . 
„ sclerophylla 


34. Onetace.e. 
Ephedra Gerardiana .. 


35. IlilDACE^E. 
Iris Thoroldii. 

3G. L 1 LIACE.E. 

Alii urn J aequ eniontii .... 

— ^7^-'r^inen 0 vii ....... 

seiieseens 

Gasea paucifl ora .... 

240 
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224 

28. PoLYGONACEiE {continued), 

Polygonimi tibeticum. 

tortuosum ........ 

,, viviparum 

Eheum spioiforme 


172 


76 


56 


73 


183 


47 


I ^ 


Of wider 
Distribution. 


30 


32 


51 


37 


N. Alpine Eegions. 


Temp. Europe. 


i Alps of Europe. 


I 34'. 


34 I, 


E. Europe. 

' 41 
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Eegions. 

. .. 



a 




S 

© 


Of y-ider 

Tibet. 

'll 

1. 

i (23 

I © 


S 

1 

jS 

Distribution. 


a 

M 

h-i 

o 

! 

1 ^ 

cc 

CO 

© 

PL, 

■-CS 

03 

"o 

-<j 


240 

183 

83 

60 

79 

51 

34 

34 

41 

37. JuNCACBvE. 









Jiincus Thomsoiii 

■'X* 

X 







38. ,Naiadace.e. 









Potamogeton pectinatiis 


X 

X- 

X- 

X 

X 

X 

N. & S. Temp. Eeg. 

Triglochin paliistre 


X 

X 

X 

X 

X 

X 

JJ >5 

39. CyPEiiACfE.E. 









Carex inciimi 

•X 

X 

X 

X 

X 

X 

X 

N. Temp. Eegions. 

„ Moorcroftii 

X- 

X 

X 






», Pigicla 

-X 






X 

r? 







'A* 



5 , stenophylla 

'/f 


•>5- 

X 


X 

X 


„ ustulata 

-X 


X 




X 

JS 

Kobresia Sargentiana. 









„ schoenoides 

•X 



X 


X 



S!iT*ivnnc 

'X 



X 




Mts. of Europe. 

40. Graminba3, 







! 

Agropyron longiaTisfeatuai 

-X 




X 

... 

! 

Abyssinia. 

striatum 

-X 








„ Thoroldianum. 









Atrnpis distariR .. 

*x 

.V. 


X 


X 

X 

Temp. Europe. 

A vena subspicafca 

•X 

x*- 

X 

X 

X 

X 

X 

IS^. & S. Temp. Eeg. 

Deschampsia caspitosa 

-X 

X 

X 



X 

X 

55 53 ■ 

Deyeuxia compacta 

'X 

X 







Diplachne Tboroldi. 









Elyra iis clasystachys 

X 

X 

X 

X 





„ fimceus 


X 


X 

X 




,, laiiiiginosus........ 




X 





1 ,, sibiriciis 

X 

X 


X 

X 



N. Am. Abyssinia. 

j Festnca Eeasyi. 









nitidula 

X 








,, sibirica 

X 



X 


X 



,, valesiaea 

X 

X 

X 

X 

X 

X 


Europe, N. Am. 

; Tjittlp.flnlpa, tibfttifia 



X 






! Oryzopsis lateralis 

X 




X 



- 

1 Peniiisetum flaceidum 

X 

X 

X 


X 




! Phrao'inites communis 

X 

X 

X 

X 

X 

X 

X 

]S^. & S. Temp. Eeg. 

' ■ ' " " 272 

i ■ ■ ■ 

207 

99 

73 

94 

62 

46 

44 ' 

54 
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, , — 



Hegions. 




1 

Tibet. 

1 

i 

Himalayan. 
— — 

Mongolian. 

Chinese, 

j Siberian. 

Persian. 

j Mediterranean. 

Arctic. 

Of wider 
Distribution. 

272 ' : I 

207^ 

99 

73 

94 

62 

46 

44 i 

54 

40 Gramine.e ieontimied). ■ 

; 1 

•X- ■ 

X 

X 



X 

■ X ^ 

NT. Alp. Eegioiis. 

Jroa aipiiiA ■ ■ 


X 



x- 



N. Temp. Hegions. 


■vt- ' 

X 

X 

X 


X 

•/,* 


X- ; 

X 

X 



X 



„ tibetica ! 

X 

X 








oLipa xiuuiit.^1 i 

„ mongoHca 1 

X 

X 

X 

X 

X 

X 

X 

'X 

-X 

'X 




„ piupuica 


X 

X 

X 

X* 




41. FiuCEsj. 

i 








Polypodiuni bastatum 

i ... 


X 






Total number of the 283 Tibetan 
species extending to eact 

1 

! 21'i 

' 101 

^ 79 

99 

66 

49 

47 

57 

l!*62X01fl - 

Approximate percentage ot mf 
283 Tibetan species extending 
to each region 

76-f 

) 38-1 

L 27-J 

} 35 

23*^ 

Ij 17*t 

5 16-: 

>j 20-1 


Analysis and 


Discussion OF the Table. 


The foregoiDg table comprises 283 species o£ yascular plants 
belono-ino- to 119 genera and 41 natural orders. As pointed ou 
elsewLre, these totals can only be regai-ded as approximations , 
vet it seems probable that these 283 species ot plants constitute, 

position and smallness of the coUections, coupled with the fact 
that the various explorers traversed the country m the most 

siinnorted by the independent observations of the collectors 
“"■^emselves. Considering that the country stretches across about 
twenty degrees of longitude, by ten degrees of latitude, the 
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iiimibers are indeed very low. Members of several otlier natural 
orders, sucli as the ViolacesB {Viola\the Ond^gTdbtei^ {Eiiilohiimn)^ 
and tlie Ericaceae (Bhodoclendron niveimi)^ bave been found on 
the borders of the adjoining countries, and it is therefore 
probable that they may be represented within our limits. At 
the same time it is improbable that further researches will con- 
siderably increase the number of species, genera, or natural 
orders, — that is to say in Dry Tibet. On the other hand, if we 
keep strictly to longitudinal and latitudinal limits, say from 80® 
to 102'', and 28° to 39°, the numbers would be considerably 
augmented, especially from the country south of Lhassa between 
28° and 30° ; and the contiguous parts of Chinese Turkestan and 
Mongolia, though also poor, have a more varied flora than Tibet. 
Strachey and Winterbottom^s collections illustrate this point, and 
so does Przewalski’s so far as it has been published. Of Hedin’s 
small collection, nearly a third was from the Arka Tag moun- 
tains, where he entered Tibet ; and the only new species, Genticma 
Hedini and Q. cordisepala, were from this region. It is probable, 
therefore, that some of the species included in the list of his 
plants should have been left out. The two species of Qentiana 
ill question were originally left out, because we had seen no 
specimens, and subsequently because it was ascertained that they 
were from Sarik Koi. IJnder the head of Yegetatiori ” we 
give some particulars of the botanical collection made by Bonvalot 
and Prince Henry of Orleans, chiefly between Lhassa and 
Tachieiilii, and our reasons for not including them. In the same 
place an account is given of several other collections from the 
eountries adjoining Tibet. 

Natural Orders, 

The forty-one natural orders found in Tibet are either nearly 
cosmopolitan, or at least widely spread in the northern hemi- 
sphere, and all are represented in the British flora by indigenous 
species except the Tamariscaeese, Zygophyllacese, Selaginaceae, 
and Griietacem, and ail are represented in the European flora. 

The ordinal representation, taken systematicaDj, is as 
follows 

ij2 
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Ranuiiciilacefe 

Genera. 
8 

Species. 

19 

Papaveraceea 


4 

Fumariaceje 

1 

Griiciferfe 

15 

26 

Caryophyllaceae 

5 

11 

Tamariscaceae 

1 

2 

Zygopliyllacei'e 

1 

1 

Geramaceae 

9 , 

2 

Leguminosae 

5 

18 

Rosaceae 

2 

7 

vSaxifragaceae 

9 , 

7 

Crassiilacece 

9 

10 

Halorrliagidaceae ... 

9 

2 

Um'beilifeiae 

3 

4 

Caprifoliace^ ....... 

1 

1 

Dipsacese 

1 

1 

Compositae 

13 

63 

Campanulaceas 

1 

1 

Pliunbagiiiace8& 

1 

1 

Primulacese 

3 

7 

Geiitianaee^ 

9 

10 

Boraginacese 

1 

2 

Solanaceae 

1 

1 

Scropliulariaceae 

3 

8 

Seiaginacese 

1 

3 : 
10 

Labiatse 

4 

CheBOpodiacese . . . . 

4 

5 

Polygonacese ...... 

9 , 

9 

Tliymelseacese 

1 

1 

Elfeagnacese 

1 

1 

Eupborbiacefie 

1 

1 

Urticacese 

1 

1 

Salicacese 

1 

2 

Gnetaceae 

1 

1 

Iridaceae 

1 

1 

Liliacese 

2 

4 

JimcacesB 

1 

■ '* 1 

Naiadaceoe 

9 

' ''-''9 

Cyperaceas 

3 

9 

Graminea3 

14 

30 

Filices 

' 1 

1 

......41 

119 

' 283... 
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Out of forty-one natural orders fourteen, or just' over a third, 
are represented by only one genus and one species each. Fifteen 
other natural orders comprise 88 genera and 234i species, or, 
approximately, 70 per cent, and 82’7 per cent, respectively of 
the total number of genera and species. We have little infor- 
mation on the relative individual abundance of the species of the 
predominating natural orders and genera, but such remarks as 
“ common*' and ‘‘rare,” and “ only seen once ” are attached to 
some of the specimens and are reproduced in our Enumeration ; 
audit may perhaps be a legitimate inference that the natural 
orders most numerous in genera and species constitute the 
greater part of the vegetation. Admitting this, the following 
figures should enable us to picture, if only imperfectly, the 
appearance of the vegetatiou of the country, always bearing in 
mind that certain species grow gregariously, whilst others grow 
sporadically. Eor instance, many species of Saussurea occur as 
solitary individuals ; Thylacospermmn forms large tufts ; some 
species of Allmm grow in large masses, and grasses, generally 
speaking, form a continuous carpet, though some of the Tibetan 
species grow in tufts. The fifteen natural orders preponderating 
both ill genera and species are : — 


Orders. 

Genera. 

Species. 

Eanunciilace^ 

. . 8: 

= 6*7 per cent. 

19= 

= 6*7 per cent. 

Cruciterae 

. . 15 

12-6 

26 

9*2 

Caryophyllaceae . . . 

. . 5 

4-2 

11 

3*9 

Leguminosae 

.. 5 

4*2 

18 

6*3 

Eosaceae 

2 

1-7 

7 

2-4 

Saxifragaceae . . . . . 

. ♦ 2 

1-7 

7 

2*4 

Crassulaceas 

.. 2 

1*7 

10 

3*5 

Composite 

. . 13 

11 

53 

18*7 

PrimiilaceiB 

.. 3 

2-5 

7 

2-4 

Gentianaceae ..... 

2 

1*7 

10 

3*5 

Scrophulariiiceae . . . 

.. 3 

2*5 

8 

2‘8 

Labiatae 

.. 4 

3*3 

10 

3*5 

.Polygonaceae , ... . . 

2 

1*7 

9 

3*1 

Gvperaceae' . . . . . . 

.. 3 

2*5 

9 

3*1 

Gramineae ....... 

.. 14 

11*7 

SO 

10*6 

Totals 15 . 

83 


234 

■■ 
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’ These totals are equal to about^ 70 per cent, of tlie genera, 
and 82*7 percent, of tlie species of the whole flora. Similar 
proportions are found in the richest fl-oras, and they therefore 
call for no special remarks. There is no great development 
in Tibet of any order of restricted distribution or of any 
order of peculiar structure or habit. The number and per- 
centages of the Composite call for some remark. Some years 
ago the late C. J. Maximowicz drew up a table showing the 
predominating natural orders in seven floral regions, ranging 
ti’om the Caspian through Central Asia, iN'orth China, and 
Mandsiiuria to Japan, and in each of these regions the Gonipositm 
considerably exceed any other natural order ; in most instances 
by a third, varying from 15*4 per cent, in the Araio-Caspiaii 
region to 7*7 per cent, in Japan. The decline was almost uniform 
from West to East. In Tibet nearly 11 per cent, of the genera 
and 18*7 per cent, of the species belong to this natural order ; 
and it may be added that the preponderance of Compositje 
among the high-level plants obtains almost throughout the world. 
Whether this is altogether due to the special means for dis- 
persion possessed by members of this order would require 
much investigation to prove, but it may be put forward as 
probable. 

The total absence of certain orders and the poverty of others 
offer, indeed, points of greater interest. One of the most sur- 
prising facts is the extreme rarity of bulbous plants in a country 
where the conditions seem so favourable to the existence and 
propagation of this class, and this more especially, because 
bulbous plants abound in the dry regions of the surrounding 
countries, though at lower levels. Possibly more may depend 
on elevation, and the concomitant temperatures of the soil, 
than is obvious. But the fact i^emains that petaliferous iiiono- 
cotyledons are exceedingly rare ; and not a single species 
of the Orchidacese occurs in the Tibetan collections dealt with 
in this paper, but Przewalski collected Orchis saUna^ a near 
ally of the widely diffused O. latifolia^ in the Koko IS! or 
region. Considering the extent of saline country, a more 
numerous representation of the Cheuopodiacese might have been 
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Genera, 

Out of tile 119 genera less tliau a dozen are peculiar to tbe 
region ; that is, to Tibet and the immediately contiguous countries, 
and it is exceedingly doubtful whether any genus is endemic 
in, or confined to, Tibet. The few more or less local genera 
are : — 

DilopMa (Cruciferee), a diminutive monotype ranging from 
Ladak in the south-west across Tibet to Kansuh in the nortli- 
east. 

Tlujlaco&permum (Caryophyllacege), a monotype widely spread 
in the Himalayas, Turkestan, Tibet, and Mongolia. A moss-like 
plant forming excessively dense cushions. 

Straclmfa (Legnminosse), an almost stemless monotypic herb 
having prickly pods, limited to the Himalayas and the extreme 
west of Tibet. 

AllanUa (Compositse), a genus of about half-a-dozen dwarf 
herbaceous species inhabiting the Himalayas, Tibet, and Chinese 
Turkestan. 

OremantJiodmm (Compositse), better treated as a section of 
Senecio, which consists of eight or ten almost stemless herbaceous 
species inhabiting the Himalayas and Tibet. 

Gyanantlim (Campanulacece), a genus of about eight tufted 
herbaceous species iuhabiting the Himalayas, Tibet, and Western 
China. 

Microula (Boi’aginace^e), a genus of two or three dwarf her- 
baceous species inhabiting the Himalayas, Tibet, Kansuh, and 
Western China. 

Oreosolen (Scrophiilariacese), two stemless herbaceous species, 
one in the Himalayas and the other in Tibet. 

Gooringia^ Williams, is a genus founded on Arenaria Little- 
HemsL, which, if accepted, would constitute, so far as our 
present knowledge goes, an endemic genus ; but we prefer retain- 
ing it in Arenaria, at least until this group has been more 
thoroughly investigated. 

In contrast to this poverty of local genera is the numerically 
large representation of families and widely dispersed genera, as 
the following list shows 
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Saussurea . 
Sedum . . . 
Ai'temisia . 
Gentiana . 
Rammculus 
Astragalus 
Polygonum 
Ox'gtropi,s . 
Potentilla . 
Saxifraga . 
Aster ..... 
Pedicularis 


Species. 
... 15 
... 9 

... 9 

... 9 

... 8 
... 8 
... 8 
... 6 
... 6 
... 6 
. . . 6 
... 6 


Species. 
Brought up . . 96 


Nepeta . . . 
Ca?'ex . . . 

Poa 

Sti2)a ..... 
Delphinnmi 
Corydalis . 
Praha . . . 
Parry a . . . 
Arenaria . 
Taraxacum 
Plymus . . . 
Festuoa . . . 


6 

6 

5 

5 

4 

4 

4 

4 

4 

4 

4 

4 


96 


Total .... 150 


These figures show that twenty-four (or 20T per cent, of the 
total) genera furnish 150 (or 50*3 per cent, of the total) species. 
Against this there are sixty-eight genera each represented by 
only one species. In other words, 57*1 per cent, of the genera 
yield only 24 per cent, of the species. It will be seen that 
the percentages in these two comparisons are almost exactly 
reversed. 

Species. 

The ultimate elements or components of the flora, so far as we 
subdivide, are species of unequal value, it should be remembered, 
both as to distinctness from other species and individual repre- 
sentation in the vegetation. Two hundred and eighty-three 
species is indeed a small number in so large an area ; and the 
question naturally arises, why is it so restricted ? But before 
attempting an answer to this question we will give some of the 
more striking particulars concerning these 283 species It lias 
been shown that there is not a genus of flowering plants that is 
strictly endemic, or peculiar to Tibet ; and very few’^ indeed are 
endemic in a wider area embracing the contiguous countries 

^ It should be mentioned here that slight discrepancies may possibly exist in 
•* ifigiU'es given in various parts of this paper in consequence of some of 

the latest corrections not having been made all through ; but there are very 
few, if anyj and they can affect no question of importance. 
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wliicli iinght, from tlieir p^aical conditions, be considered as 
forming a, part of the same botanical region. But, what is more 
surprising, the number of species restricted to Tibet is also very 
small. Taking our arbitrary boundaries, only thirty-four species 
out of 288 have hitherto, so far as we are aware, not been found 
outside of Tibet. They are : — 


Kaiiunciilus invoiucratiis. 

„ similis. 

jinemone imhricata. 
Corydalis Boweri. 
Erysimum Cliamgephyton. 
Eutrema Przewalskii. 
Parrya prolifera. 

Areuaria Littledalei. 
Astragalus Arnoldi. 

„ Malcolmii. 

Saxifraga parva. 

Sedum rotundatuni. 
Peucedaniim Malcolmii. 
Artemisia Wellbyi. 

Aster Boweri. 
Cremantiiodium Deasyi. 

,, Fletcheri. 


Cremaiithodiiim goringeiisis. 
Crepis sorocephnla. 

Lactuca Deasyi. 

Saussurea Aster. 

pumila. 

„ A¥el%i. 
Androsace tapete. 

Cfentiana Rockhillii. 
Oreosolen uiiguiciilatiis. 
Nepeta decolor ans. 
Polygonum Deasyi. 

„ tibelicuin. 

Iris Thoroldii. 

Kobresia Sargentiaiia. 
Agropyron Tiioroldianuin. 
Diplacbne Tbru'olcli. 

Festuca Deasyi. 


This gives about 12 per cent, of endemic species, which is 
very low compared with most countries and especially Asiatic, 
though high as compared with the British Islands, for example. 
Moreover, we are convinced that further researches will result 
in a reduction rather than an augmentation of this number or 
proportion. 

Considering, for our present purpose, Tibet as the centre, the 
extensions of the remaining 249 species are : — 


If Himalayan 

Region . . 

217 species, 

or about 76*6 

2. Mongolian 

5 , . .. 

107 

■ ■7’ 

88 

3. Chinese 

n * • 

79 


27*8 

4. Siberian 


99 

5? 

85 

5. Persian 

’ • * 

67 

>5 

28*8 

6. Mediterranean 

i 

50 


17'3 

7. Arctic , 

' 7? ' • 

47 „ 


16*2 

8. ' Other regions 


57 „ 


20 
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. .'It is clear from this summary that the bulk of the Tibetan 
p],a,iits hare a wide range. This is more strongly emphasized by 
the fact that fifty-three species, or 18‘7 per cent., occur in five 
or more of the regions tabulated. Eorty-seven species extend 
to the Arctic regions, and of these twenty-nine occur in Arctic 
Europe, Asia, and America. Against this very few are coiinrion 
to Tibet and the European Alps. 

The most noteworthy point in connection with the distribution 
of the species is the great preponderance of tiie Hiinaiayau 
element, or rather of plants common to Tibet and the Himalayas, 
amounting to 217 species, or 76*6 per cent, of the whole. Out 
of tiiese 217 species 119 are not recorded from Sikkim-Hiiiialaya. 
Seventy-three species, or 25*8 per cent., are apparently restricted 
to Tibet and the Himalayas ; but the almost unexplored 
mountains of ATestern China may yield some of these species. 
A glance down the table is sufficient to enable us to realize how 
very few species are restricted to Tibet and any one other of the 
surrounding countries, as Mongolia or China, for example. 
Indeed our table shows only eight. 

Among plants of extraordinary distribution Nitraria Scholeri 
is specially interesting. It is only reported from the Koko 
Hor district; hut it is abundant in Mongolia, Siberia, Tur- 
kestan, Afghanistan, and Persia, and extends westward to 
Southern Eussia and Egypt. It is also found in Upper 
G-uiaea and Australia, being widely dispersed in the latter 
country, where it occurs in all the colonies, usually inhabiting 
more or less saline districts. The fruit is a berry varying in 
colour from yellow through various shades of I’ed and purple 
to black. It is greedily eaten by birds and various animals, even 
by the Tibetan bear, according to Maximowicz, who ascribes its 
presence in Australia to migratory birds. 

Satmurea alpina, Folygomim JBistorta^ and Balix Lappoiium, 
three very generally di:ffused plants in JSTorth temperate and arctic 
regions, are not recorded from the Himalayas. Mgnophylhim 
vertiGillatum is not known to occur within the Arctic zone, 
though both M. spicatum and Jf. alterniflormn reach Arctic 
Europe and America. 

^’’he plants common to the Alps of Europe and Tibet are:—- 
Clematm alpina, Thalictmm alpimmi^ Drahu alpinay D, Jiad- 
niizensiBi Oxy tropic lapp^onica, FotentiUa fmticosa^ 
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P, nivea^ Beclimi Bliodhla, Baxiftaga Mirculiis^ Leonto[>odl2uii 
alpinum^ Saussurea alpina^ Taraxacum officinale^ T. pahintre. 
Andromce OIumKsjasrne, A, villosa^ Gentiana tenella, Pedicular is 
(Ederi^ Poly gonum mcip) arum ^ iSalix Lapponum^ Car ex vneurca^ 
C. rigidcii C, mttdata, Scirpus Car ids, Avena siibspicata, Festitca 
calesiaca, Poa alpina, P. nenioralis, P. pratensis. Altogether 
twentj-Bine species, and rather less than ten per cent. Adding 
the following eleven subalpine species — Ranunculus ag^iatilis, 
Stellaxia gro/minea, Potentilla Anserina, Rippuris mil g arts, 
ATyriopliyllum verticillatim, Polygonum Pistorta, Poiamogeton 
pectinatus, Triglochm pahistre, Atropis distans, Pescliampsia 
eeespitosa, and Phragmites communis— 'brings^ it up to nearly 
fourteen per cent. But it will be seen at once that they are all 
plants of wide distribution, so there can be no question about 
special affinities or connections between the two floras. 

The plants common to the Arctic regions and Tibet are 
forty-seven in numher, and of these forty-one are of very wide 
distribution, and thirty-four of them are ijicladed in tiie above 
list as extending to the Alps. The species not common to the 
Alps and the Arctic regions are : — Clematis alpina, MyriopliylUm 
verticillatum, Leontopodium alpinum, Androsace villosa, Sdrpi^s 
Caricis, and Pestuca valesiaca. Curiously enough, each of these 
plants is peculiar in its distribution, as may be seen by consulting 
the table showing the general distribution of the Tibetan plants. 
Clematis alpina extends eastward to China, but misses the 
Himalayas. Leontopodium alpinum has the same eastward 
distribution and also occurs in the Himalayas ; and the genus 
Leontopodium has its greatest concentration in China, where 
there are several very distinct and elegant species. But we 
need not pursue this investigation any further, because these 
are clearly just vicissitudes of distribution. 

The material for comparisons offered by our table is by no 
means exhausted; but all corapaxdsons lead to such very obvious 
conclusions, that we do not propose extending them beyond 
a short list of species not found in the Himalayas. 
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List of Tibetan Plants not known to occur in the 
Himalayan Begion. 


! 

Mongolia. 

Oil ill a. 

Siberia. 

Persia. 

j Oiematis alpiiia 


1 

1 


i DelpliiniiiDi grandidorum .... 


1 

1 


1 ,, Pylzowii 

1 

1 



j Bariiiiicuiiis triciispis 

1 




i Meconopsis integrifolia 


1 



I Braya sinensis 


1 



Lepidium cordatiim 



1 


Nitraria Schoberi 

1 

1 

1 

1 ■ 

Saxifrao'a tanaiitica 

1 




Sediim alsidiim 

1 


1 

1 

„ Przewaiskii 

1 




Saussiirea alpiua. 



1 

1 

„ pvgmsea 

1 


1 


! ,, Tiioroldii 

1 

1 



1 Taraxacum lanceolatiun .... 



1 


1 Statice aurea 

1 


1 


j Androsace Tapete i 


1 



i Gentian a falcata '. . . . 



1 ^ 


Lagotis brachystachya 

1 

1 



! Kalidiiim ai’acile 

1 




Poivgonum Bistorta 

1 

1 

i 1 ' ! 


Salix Lappoiium. 



1 


Carex sabiilosa 

1 




Elymus jimceus 

1 


1 

■ 1 ,', 

„ laiiuginosus 



1 


Littledalea tibetica 

.• 

1 



Totals . . 26 

14 

11 

14 

4 


gainst these twenty-six species, there are seyeiity-three 
restricted to Tibet and tbe Himalayas ; and, as already men- 
tioned, 217, or about 76*6 per cent, of the total Tibetan species, 
also occur in tlie Himalayas. 

CoKCLXrSIONS. 

jSTo elaborate arguments are required to prove that the Tibetan 
is a derived Plora; that is to say derived since the Tertiary 
period; and its composition is so largely Himalayan that there 
can be little doubt as to its origin. It may be well to repeat 
that “ Himalaya,” as here understood, includes the mountains to 
the west of the Himalaya Proper, and northward to, and including, 
the LKarakorum, ' In fact, it - is from what we ., have te.rined 
Western Himalaya that the greater migration seems to have 
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proceeded. WlietBer the local conditions generally, both past 
and present, fa,vour this view, we will not attempt to prove, but 
the prevalence of westerly winds is one factor which might 
be expected to operate actively in bringing about the present 
condition of things. Whether the precarious vegetation of 
Tibet is on the whole increasing, is a question for the traveller 
rather than for the closet botanist, but there is no doubt that if 
there is an increase in one place there is temporary or permanent 
destruction in other places, due to the shifting sands. 
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N.B. The map issued by the China Inland Mission, in 1899, 
is practically an authorised reproduction of the above. 
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On aMetiiod of Investigating the Gravitatwnal Sensitiveness of 
the Eoot-tip By Feancis Daewin, M.B., 1 .E.S., F.L.S. 

[Bead 6th February, 1902.] 

The theory put forth i.i the ‘Power of Movement in Plants,’ 
that the tip of the root is the part of that member which is 
sensitive to gravitation, has gone through some vicissitudes which 
it is needless to recapitulate. It is sufficient to refer to the 
most recent development of the subject. Since the appearance 
of Pfeffer’s t and Czapek’s t papers, physiologists have, broadly 
speakino', agreed that the long-desired proof has been^ supplied. 
But no confirmatory experiments were published, while, on the 
other hand, the work of Wachtel § gave a direct contradiction to 
Czapek’s paper. Last year we had Czapek’s able reply |1, which 
shows that Wachtel’s contradictory results depend on a difference 
in the manner of making the bent tubes used in the experiments. 
In this position of the question a confirmation by another 
method is desirable ; and this is what I have tried to give m the 
following paper, which is an application to roots of the method 
successfullv employed with Setaria and Sorghum, &c. ^ 

A seedling of one of these grains, e. g. Sorghum, when prepared 
for use by the removal of the root, consists of the grain and 
the straight hypocotyl surmounted by the cotyledon, shaped like 
a spear-head. If such a seedling is supported by means of the 
<Tain (S in fig. 1) in a horizontal position, the hypocotyl bends 
upwards until the cotyledon C is vertical, and the further 
.rrowth is in the vertical direction. But if the cotyledon is 
supported as in figs. 2 and 3, the ipart of the plant which is 
sensitive to the gi-avitational stimulus remains horizontal, and 
therefore continues to perceive the stimulus, and the curvature 
of [the hypocotyl therefore continues. In this way coils and 
spirals in the hypocotyl are formed even more complex than 
those shown in figs. 2 and 3. 

» A brief note on this subject was published in Proc. Cambridge Phil. Soe. 
IDOL 

PM'er, Auuals of Botany, 1894. 

I Czapek, Pringslieiin’s Jahrblioher, 1893, 1898. 

^ Wachtel, Bot. Zeituiig, 1899. 

I| Ozapek, Pringsheim’s Jahrbiieher, 1900. 

^ Brands lOarwiu, Annals of Botany, 180.1. 
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To apply tlais raethod to [roots is not easy, since tlie tip is 
slimy and slippexy, and in leguminous plants, which are especially 

Fig.l. 


./S’o^•^7^^^/?^seedlmg supported by its grain, S: the vertical cotyledon, C, 
shows the result of geotropism. 


So/'ijhim-Beedlmgs supported by the cotyledon C ; the hypocotyl bearing 
the grain S at its base shows geotropic curvature. 

adapted to geotropic experiments, the weight of the cotyledon is 
considerable 

* With ^Lath/rm articAilatits, in which the seeds had been lightened by 
cutting off a part, I managed to fix the tip of the root in horizontal glass tubes, 
but no definite results were obtained. 
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Various attempts were made to support the weight of ^ 
cotyledons, and some success was obtained with a vertical wheel 
by means of which the counter-weighted cotyledon could lotate 
the tip of the root being fixed at a point opposite the centre of 
rotation. But the apparatus finally adopted was one suggested 
by my brother, Mr. H. Darwin, aud made for me by the Cam- 

bridffe Scientific Instrument Co. „ ^ 

wooden lever 53 cm. in length (L m fig. 4) turns on a 
knife-edge K, fixed about 7 cm. from one end ; the metal bearing 
M, on which K turns in the vertical plane, is able to rotate in 
the horizontal plane by means of a supporting-rod fitting .into 
the vertical tube T. 

Fig. 4. 


p{)-c 

: 


L 


— -4 i- 




L 1. 

:lSi 



' ■ ' 


■cz: 



0 , a second counter-weiglit. 

The cotyledons of the bean B are fixed to the lever by a pin B 
on which B can rotate in a vertical plane, and the weig > 
bean is counterbalanced by the lead block W, the 
finally adiusted by the counter-weight 0, a ring o ea • 

which slides on the lever L. By this arrangement 
can move freely in any direction on tbe surface ^ ^ 

radius PK (46 cm.). Pig. 5 gives a view from the point P 

Fig.0. 





T B. 

% the tube in which the tip of B, the radicle, is fixed ; L, the lever. 

The square L is the lever seen in section, and the^dot> the 
middle is the head of the pin P j L would, as a fact, be im isib , 

being hidden by the hean B. 
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The radicle, E, of tlie bean is horizontal, and about 2-3 inin. 
of its tip is placed in a cavity in T, which may be conveniently 
described as the “ tube/’ When the root begins to curve geo- 
tropically, it is clear that the cotyledons must move, since the 
tip is fixed. It will take on the form shown in %. 6; the 


(Fig. 6. 

T 



A bean-seedling which has curved geotropically : the arrow gives the 
direction in which the cotyledons will continue to move. 

amount of rotation being recorded by a pin stuck into the coty- 
ledons (not shown in fig. 6), which served as an index of angular 
movement, also as a countex'-weight to balance the seed on the 
pin P. If the tip is the percipient of the stimulus, it is clear 
that the cotyledons will continue to describe a circle in the 
direction showm by the ari’ow. As a fact, there proved to be a 
strong tendency for the root to continue curving past the vertical 
in a way which points to the tip being the percipient organ for 
gravitation. Before giving the details of these experiments, 
I must give further description of the difficulties of the method. 

The first necessity in the conduct of the experiment is to keep 
the root from withering. Bean-roots will geotrope fairly well in 
a closed space in which the air is kept damp, but it is not easy 
to place an apparatus of the size hei^e employed in damp air ; and 
I adopted instead the plan of keeping the root and cotyledons 
damp by drops of water falling on them. This has the great 
disadvantage of making the geotropic curvature a very slow 
process, as will be seen in the details of some of the experiments. 

Another difficulty was to find the right material for the tube 
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in wtich the tip o£ the root rests. 

used, but afterwards straws were employed closed at one end 
by Wooden plugs or by cotton-wool; qmlls were also found 

^^Tute^were also successfully made from the nectaries of 
&ou«o?«»and from the corolla-tubes of various flowers and 
the hollow scape of Taraccaomi ; and these have the advantage 
of not being hard like glass, quills, or straw, and thus not likelj 
to iniure the root-tip. But the greatest difficulty was to prevent 
the tip of the root slipping out of the tube. This frequent j 
occurred, and spoilt a large majority of the experiments made 

"^In^ome experiments I placed a piece of fine gauze in such a 
way that it hung over the closed end of the tube, and also wrapped 
roid about a centimetre of the root. The gauze was kept wet 
bv the dripping water, and, without interfering with the growth 
of the root, it tended by its close contact with the root to keep 
the tip in place. At the close of my work I hit upon another 
plan which is perfectly successful in keeping the root in place 
A very fine brass wire is coiled into a spiral spring and slipped 
over the tube, which is thus continued by a tubular spring, ihe 
root is placed in the tube, and the spring, very slightly extended, 
is fixed by a thread and a pin to the cotyledon. The root cannot 
slip out of the tube - and since the force needed to produce a 
lateral bend is very slight, there is no obvious reason why 
curvature should not occur. As the root grows in len^h, the 
spring is of course elongated and must be occasionally re- 
adiusted. I have not made many experiments with this method, 
but I have seen enough to convince me that it is the most 
hopeful for future work. 

Besults tcitli Beans (Vicia Faba). 

Forty-four experiments were made m the manner here 
described, and out of these only fourteen showed any result 
worth consideration. Of these, six showed striking curvature of 
the root past the vertical. In the other eight the curvature was 
continued beyond the vertical, but not to any considerable 

"^^Amoug the failures are a few cases in which the root hardly 
bent geotropically at all, whether from too low a temperature or 
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from too copious water-supplj it is impossible to saj« But the 
great majority failed because the root slipped out of the tube : 
they cannot therefore be fairly held to invalidate the general 
principle, but rather to show the difficulties of the method. 

Figs. 7 and 8 are reproduced from drawings, kindly made for 
me by Miss D. F. M. Pertz, of the results of the experiments oi 
March 80 and May 24, 1900. 


Fig. 7. 


Fig. 8. 



Curvature of a beaii- 
root produced in two 
days (March 30, 1900). 



Curvature of a bean-root produced in three days 
(May 24, 1900). The tube in which the root 
is fixed was somewhat oblique. 


The following notes refer to fig. 7 : — 

March 27, 1900, 10 p.m. — Vida Faha fitted in a horizontal straw- 
tube, a piece of wet gauze banging over the tube and the 
apical part of root and tending to keep the root in place* 




Curvature. 


March 28, 

6.80 A.M, 

60° 

i. e,j the root had geotroped 
through 60°. 

n 

12.47 P.M. 

S7.. 

i. c., nearly vertical. 

jj 

10 P.M.' 

120 

(30° beyond vertical.) 

March 29, 

8.85 A.M. 

200 


jj 

10.28 A.M. . 

280 

i, e*, the base of root is 50°' 
above the horizon. 

March 80, 

8.20 A.M. 


G-rowth stopped, root becom- 
ing unhealthy. 
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JSocperiments with JPeas, 

My assistant Mr. Elborn made a series of observations on peas 
with tlie root-lever, of which the results were in one respect 
more satisfactory than my own experiments on beans. 

The tips were fixed in small quills filled with gypsum at the 
beginning of each experiment. A very thin and fiexible silver 
wire was wound spirallj^ round root and tube ; it was not fixed 
at either end, but merely tended by friction to keep the root in 
place. The water-supply was led by a thread so that the dis- 
turbance of water actually falling on to the root was avoided. 

In something like half the experiments a distinct result was 
obtained^ — that is to say, the cotyledonary end of the seedlings 
curved downwards and then beyond the vertical. In a con- 
siderable number of experiments the root curved through 180°, 
i. e,^ 90° beyond the downward position. But it never reached 
such a degree of curvature as is shown in figs. 7 and 8. 

Conclttaiom* 

The evidence (in spite of the numerous failures in the case of 
the bean) seems to point clearly to the conclusion that there is a 
strong tendency, in the i*oot of the bean and pea, to continue 
curving when the tip is fixed horizontally and the other end of 
the seedling is free to move. 

The conclusion to be drawn from this result is not so siinj^le 
as at first appears. It is certain that the results are explicable 
on the assumption that the tip is the only part of the root 
which is sensitive to gravitation. But is this the only possible 
explanation ? 

It seems possible that just as aj)ogeotroi)k organs curve until 
their free ends are far beyond the vertical, so roots supported 
their apices might, by the geotropism of the I’egion close to the 
tube (A, fig. 9), assume the appearance shown in fig. 9, B, in which 
the base of the root between C and the cotyledons is beyond the 
vex'tical. In apogeotropic stems this over-shooting of the vertical 
is corrected by a new^ gravitational stimulus arising in the oblique 
part. But in roots in which the region of curvature is short it 
is conceivable that the region C may have ceased to grow, and 
therefore that the curvature may not be reversible : in other words, 

* 111 7 out of 18 experiments the curvature was through 180°, in 8 it was 
between 180°, 
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that the root could not regain the rertical position A. I£ this 
were so we should have a series of permanent irreversible curves 


Fig. 9. 



Fig. 10. 



A bean-root, after curving geotropically, has been fixed in a vertical tube. 

occurring, which would lead to just such a continued movement 
past^the^vertical of the cotyledons as has been described. 
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I have found it impossible to make sime whether this supposed 
curvature could actually occur, but from experiments on the 
power of reversal in the curved region of bean-roots, I believe it 
could not. 

It is, however, possible to test the matter in another way. 
namely! to ascertain whether the part of the root which curves 
has any direct independent geotropic sensitiveness— that is, any 
sensitiveness independent of the stimulus transmitted from the 

tip. . 

A seedling is placed horizontally in damp sawdust until the 
root has curved geotropieally : the seed is then fixed to the 
lever with the tip of the root in a vertical tule (fig. 10). H the 
region C is directly and independently sensitive to gravitation, it 
ought to continue to curve so that the cotyledons would descend. 
But this is not w'hat happens. In my experiments, only one 
root showed increased curvature, seven showed distinct diminu- 
tion, and two slight or doubtful diminution. The balance of 
evidence is thus clearly against the existence of independent 
sensitiveness in the motile part of the root. This of course agrees 
entirely with PfefEer’s and Czapek’s results ; and if this is granted, 
the only conceivable explanation of the continued curvatoe of 
the root in a horizontal tube is that the tip is the percipient 
region. It has been already pointed out that this explanation 
is consistent with the observed facts. 

The experiments illustrated by fig. 10 are ot value also m 
another wmy. In these experiments I found that though there 
is a tendency to the diminution of the existing curve, yet that 
the increment to the root due to new growth remains vertical. 
This disposes of tlie possible objection that the continuous 
curvature, occurring when the tip of the root m fixed in a hori- 
zontal tube, is due to contact-irritation, and is only a form of 
the curvature produced by injuring one side of a root-tip ■■. It 
this were the cause of the curvature^ it should occur whether the 
tube is horizontal or vertical ; and since this is not the case, we 
are supported in referring the continuous curvature to the 

continued stimulation of the tip. 

Darwin, * Power of MoTemeiit in Hants / 
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Ikteobpctiok. 

The eifect of stimulus on living substance is usually detected 
by two different methods. In the case of motile organs, stimulus 
causes a change of form. Mechanical response may thus be 
obtained in a contractile tissue such as muscle. But in others — 
nerve for example — stimulus causes no visible change; the 
excitation of the tissue may, however, be detected by certain 
eiecti’omotive changes. The advantage of the electric mode of 
detecting response is its universal applicability. In cases where 
mechanical response is available, as in muscle, it is found that 
simultaneous mechanical and electrical records are practically 
identical. 

The intensity of electrical response is found to depend on the 
physiological activity of the tissue. When this activity is 
diminished by angesthetics, the intensity of electrical response 
is also coi’respondingly diminished. When the tissue is killed, 
the electrical response disappears altogether. 

Electric response has been found by Burdon Sanderson, Munck, 
and others to occur in sensitive plants. We have seen that in 
animal tissues this mode of response was not confined to con- 
tractile tissues, but present in others which exhibit no mechanical 
movement. It would therefore be interesting to find out 
whether the responsive electric variation Was confined merely to 
organs of plants which exhibit such remarkable mechanical 
movements, or whether such effects are not also exhibited by every 
plant and by all its different organs* ‘ 
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In connection with this, Kunkel made the very interesting 
observation that an electrical disturbance was produced in stems 
by injury or by flexion, the point in the neighbourhood of injury 

becoming negative. 

My own attempt has been directed not towards the obtaining 
of mere qualitative response, but rather to the determination 
if throughout the whole range o£ response plienomena a 
parallelism between animal and vegetable could not be detected. 
That is to say, I desired to know, with regard to plants, w lat 
was the relation between the intensity of stimulus and t e 
corresponding response, what were the effects of superposition 
of stimuli ; whether fatigue was present, and in what manner it 
affected the response; what were the effects of extremes of 
temperature on the response ; whether chemical reagents could 
exercise any influence on the plant-response, as ansestheties 
and poisonous drugs have been found to do with nerve and 

muscle.’ . 

rinally; if it could be proved that the electric response 

served as a faithful index of the physiological activity of plants, 
it would then be possible successfully to attack problems the 
solution of which at present offers many experimental difficulties. 

But before obtaining satisfactory and conclusive results 
regarding plant-response, many difficulties had to be surmounted. 
It is obvious that if we wish to find out the influence of various 
external agencies on the modification of response, we must first 
of all succeed in devising experimental arrangements by whmh 
uniform responses may be obtained and recorded with unfailing 
certainty. I shall presently describe how this bas been 
accomplished. 

Cofiditions fov obtaining JEHcctfic Resgyouse* 

If we take a piece of uninjured living tissue, and two contacts 
be made on its surface by means of nou-polarizable electrodes at 
A and B, connection being made with a galvanometer, no 
current will be observed, as both A and B are in the same 
physico-chemical condition : the two points, that is to say , are 
iso-electric. If now the tissue be excited by stimulus, similar 
disturbances will be evoked at both A and B. If, further, these 
disturbances, reaching A and B almost simultaneously, cause 
any electrical ehauge, then, similar changes taking place at both 
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points, and tliere l)eing thus no relative difference between the 
two, the galvanometer will still indicate no current. This null 
effect is due to the balancing action of B as against A. 

If the electrical effect at A is represented by E^, that at B 

bv E , then the resultant electromotive force round the 
^ B 

circuit Ej^=E^-E^ ; when 

to obtain any resultant effect in the galvanometer, we may 
employ two different means :—(l) We may so arrange matters 
that the disturbing stimulus reaches one point, say A, and not B. 
This may be accomplished by interposing a block between A and 
B. (2) Or even whem the disturbance reaches both A and B, 
the balance might be destroyed by rendering A and B unequally 
responsive. This maybe accomplished by physico-chemical 
means. Eor example, one point, say B, may be rendered more or 
less permanently irresponsive by injuring it by a cut, a burn, 
or the action of strong chemical reagents. In that case, stimulus 
will cause greater electrical disturbance at the more responsive 
point A, and this will be shown by the galvanometer as the- 
resultant current of response. I may mention here in passing, 
that, in addition to the above method of relative depression, it 
is possible to obtain a resultant response by a relative exaltation 
of the sensitiveness of B. 

Method of Injziry, 07 ' Negative Variation. 

In obtaining electric response in animal tissues, one of the 
two contacts, say B, is injured. This gives rise to a ‘‘current 
of injury which usually flows in the tissue from the injured 
B to uninjured A (fig. 1). On stimulating the tissue, there is 


Fig. 1. 



Method of negative variation. 

produced, in muscle and in nerve, a diminution of current 
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of iniurf. This may be expressed in another way by saying 
that stimulus gives rise to an “ action current,” the direction of 
which is from the more responsive or excitable A to the less 

responsive B *. , , , •, i i • i 

An experiment with plants will presently be described which 

will exhibit the responsive negative variation. 

Bor exhibiting electric response, it is preferable to use a 
non-electrical form of stimulus, for there is then a certainty that 
the observed electric variation is solely due to the action of 
stimulus, at.dnot, as might be the case with the electric mode 
of stimulation, to mere escape of stimulating current through 
the tissue. Bor this reason the mechanical- form of stimulation 
is the most suitable. 

I find that all parts of the living plant give electric response 
to a greater or less extent. In favourable eases, we may have 
an electromotive variation as high as -1 volt. It must, however, 
be remembered that the response, being a functi on of physiological 
activity of the plant, is liable to undergo changes in different 
seasons of the year. Each plant has its particular season of 
maximum sensitiveness. The leaf-stalk of horse-chestnut, lor 
example, exhibits fairly strong response in spring and summer, 
but on the approach of autumn the responsive power undergoes 
a marked diminution. I give here a list of specimens which 
will be found to exhibit fairly strong response. 

Carrot {JDauciis Carota), radish {Baphamis 

sativus). 

Stem* — G-eraniiun {JBelargonmm), vine (Vitis vinifera)» 

Leaf-stallc.--B.ovm-chQ^tnui{jBsmlusSip:pocasU^^^ 

{Brassica JS^apus), cauliflower (Brassica oleracea)^ 
celery (Apium graveolens), Eucliaris lily. 

Blower-stallc. — Arum lily. 

Egg-plant {Solanum Melongend). 

^ It must be remembered that “ negative variation presupposes an 
tmteoeclent current of injury in reference to which the “ action ourrent ” is 
negative. It will be shown that a responsive current may be obtained without 
any antecedent injury ; negative variation has then, no meaning.^ Again, the 
iniury cm-rent— the ourrent of reference— sometimes has its sign reversed, 
'there is thus a likelihood of confusion arising from the reversal of direction 
of ourrent of injury. Current of injury in plants due to cross sectional cuts 
often undergoes reversal. No confusion can, however, arise if the current of 
response is indicated as from the more excitable to flic les.s excitable. 



Negative variation in JBlanU. 

Taking the leaf-stalk of turnip, we kill an area on its surface, saj 
B, 1) j a burn or application of a few droj)s of strong potasb, tbe 
area A being left uninjured (fig. 2 «). A current is now observed 


Fm.2a, 


1 volt 


Eespoiise by method of negative 
variation in plan1)s. Contacts 
shown in this and otlier llgures 
are diagrammatic. They are 
securely made by tying strips 
of cloth moistened with NaCl 
solution round A and B. These 
lead to non-polarizable elec- 
trodes. 


qJ 

to fiow, in the stalk, from the injured B to the uninjured A, as 
is found to be the case in the animal tissue. The Potential- 
Difference depends on the condition of the plant and the season 
in which it may have been gathered* In the experiment here 
described its value was *12 volt. 

A sharp tap was now given to the stalk, and a sud 
diminution, or negative variation, of current occurred, the 
resting potentiaDdiffereiice being decreased by *026 volt. The 
transitory E.M. variation gradually disappeared with the 
recovery of the tissue from the excitation caused by the stimulus, 
A second, and stronger, tap produced a second response, causing 
a greater diminution of P#D. by *047 ¥olt (fig, 2 The 



Eesponse Eecorder. 

^wj^erimental Arrangements* 

The galvanometer used is a sensitive dead-beat D’ArsonvaL 
A current of ampere gives a deflection of 1 mm. at a 
distance of 1 metre. 

resfonse-cnrves the ordinate 


Pkotograpbie record of negative variation in plants. 


panying figure is a pliotographic record of another set of response- 
curves (fig. 3), which should be read from right to left. 

The first three responses are for a given intensity of stiniulus, 
and the next six in response to stimulus nearly twice as strong. 
It will be noticed that fatigue is exhibited in these responses. 

Other experiments will be described which show conclusively 
that the response was not due to any accidental circumstance, 
hut was a direct result of stimulation. But I shall first discuss 
the experimental arrangements and. the method of obtaining these 
graphic records. 

Big. 3. 
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represents the intensity of variation of current, and the abscissa 
the time. The curves are obtained (1) directly, by tracing the 
excursion of the galvanometer spot of light on a revolving drum. 
The drum, on which is wrapped the paper for receiving the 
record, is driven by clockwork (fig. 4). Different speeds of 
revolution can be given to it by adjustment of the cloek-governor, 
or by changing the size of the driving-wheel. The galvanometer 
spot is thrown down on the drum by an inclined mirror. A 
stylographic , pen attached to a carrier rests on the writing 
surface. The carrier slides over a rod parallel to the drum. 
On stimulation, the resulting excursion of the spot of light is 
followed by moving the carrier which holds the pen ; the rising 
portion of the response-curve is thus obtained. On the cessation 
of stimulus the excitatory effect will gradually disappear, and 
the galvanometer spot will then return more or less gradually 
to its original position, and that part of the curve which is 
traced during this process constitutes the recovery. As said 
before, the ordinate in these curves represents the E. M. variation, 
and abscissa the time. We can calibrate the value of the 
deflection by applying a known B.M.Eorce to the circuit from a 
compensator, and noting the deflection which results. The 
speed of the clock is previously adjusted so that the recording 
surface moves exactly through, say, one inch a minute. Of 
course this speed can be increased to suit the particular 
experiment, and in some it is as high as 6 inches a minute. 
In this simple manner very accurate records may be made. 
It has the additional advantage that it can at once be seen 
whether the specimen is suitable for the purpose of investigation. 
A large number of records might be taken by this means in a 
comparatively short time. 

FhotograpMc Becorder,--Ov the records may be made photo- 
graphically. A elockwork arrangement moves a photographic 
plate at a known uniform rate, and a curve is traced on the 
plate by the moving galvanometer spot of light. All the records 
that xvill be given are accurate reproductions of those obtained 
by one of those two methods. Photographic records are repro- 
duced in white against a black background. 

Means of Gradtiating the Intensify of Stimulus. 

One of the necessities in connection with quantitative measure- 
ments is to he certain (1) that the intensity of successive stimuli 
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is constant, or (2) capable of gradual increase by known amounts. 
No two taps given by the band can be made exactly alike. 
I have therefore devised the two following methods of stimu- 
lation, (1) by taps, (2) by vibration, both of which have been 
found to act satisfactorily. 

8pring-Ta;pper, — TMs consists of an arrangement by wbicb a 
tapping-head in connection with a spring is lifted by means of 
the spokes of a cog-wheel, and then allowed to fall and strike 
the plant (fig. 5). The height of the lift, and therefore the 
intensity of the stroke, can be measured by means of a graduated 
scale. 



Fig. 5. 



Spring-Tapper. 


Vibrational Stimulm.—'L find that torsional vibration affords 
another very effective method of stimulation. The plant-stalk 
may be fixed at one end, the other end being held in a tube 
provided with clamping jaws (figs. 6 a and 20). A rapid 
torsional to-and-fro vibration may now be imparted to the 
stalk by means of the handle H. The amplitude of vibration, 
which determines the intensity of stimulus, can be accurately 
measured by means of a graduated circle. 

Intensity of Stimulus dependent on Amplitude of Vibration. 

I shall now describe an experiment which shows that torsional 
vibration is as effective as stimulation by taps or the blow 
delivered by a falling weight, and that the stimulating-intensity 
increases, length of stalk being constant, with the amplitude of 

vibration. I took a leaf-stalk of turnip and fixed it in the 


* 
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torsional vibrator. I then took a record o£ the responses to 
iiwo successive taps, the intensity of one being nearly double 
that of the other (response-curves h). Having done this, I 
applied to the same stalk two successive torsional vibrations 
o£ 45° and 67° respectively, and obtained the responses 


Fig. 6 a. 



Fig, 6d, 




Eesponses obtained by taps (a, b). 

„ „ „ Tibrations (<?, d). 


■c and d* These successive responses to taps and torsions 
are given in fig* 6 5, and from them it will be seen that these 
two modes of stimulation may be used indifferently, with equal 
effect. . 

■ %% ■ 
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Tlie torsional method, however, has the advantage over tapping 
that while with the latter the stimulus is somewhat localized, with 

torsional vibration the tissue subjected to stimulus is uniformly 
stimulated throughout its length. Successive taps applied to- 
the same point are again productive of injury to the plant. 


JEffectiveness of Stimulus dependent on Bapidity also. 

In order that successive stimuli may be equally effective, 
another point has to be borne in mind. In all cases of 
stimulation of living tissue it is found that the effectiveness 
of a stimulus to arouse response depends on the rapnhty of 
the onset of the disturbance. It is thus found that the stimulus 
of the “break” induction-shock on a muscle, for example, is 
more effective, by reason of its greater rapidity, than the 
» make ” shock. So also with the torsional vibration ot plants, 
I find response depending on the quickness with which the 
vibration is effected. 

Thus if we wish to maintain stimulus constant, we must meet 
two conditions (1) The amplitude of vibration must be kept 
the same : this is done by means of the graduated cire e. 
(2) The vibration period must be kept the same : with a litt e 

■ practice this requirement is easily fulfilled. _ 

The uniformity of stimulation which is thus attained solves 
the o-reat difficulty of obtaining reliable quantitative values, by 
whose means alone can rigorous demonstrations of the phenomena 
we are studying become possible. 


Bloch Method, 

I shall now proceed to describe another and independent 
method devised by me for obtaining plant-response. It has the 
advantage of offering us a complementary means of verifying the 
results found by the method of negative variation. As it is also,, 
in itself, for reasons which will be shown later, a far more perfect 
mode of inquiry, it also enables us to investigate problems 
which it would otherwise have been difficult to attempt. 

We have seen that when the specimen of plant is excited 
throughout its whole length, the effect of A on the galvano- 
meter is balanced by that of B. But if we produce a block, 
by clamping at C, between A and B, so that the disturbance 
made at A by tapping or torsion is prevented from reaching B, 
we shall then have A thrown into a relatively greater excitatory 
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condition ttan B (fig. 7 a). It will now be found that a current 
of action flows in tbe stalk from A to B — tliat is to say, from the 
more excited to the less excited. When the B end is stimulated 
there will be a reverse current. The equal and opposite responses 
obtained by stimulating A and B are given in fig. 7 h. 

We have in this method a great advantage over that of 


Fig.7«. 





u 

B . 

Equal and opposite responses obtained by stimulating the ends A and B. 

negative variation, for we can always verify any set of results by 
making corroborative reversal experiments. 

By the method of injury again, one end is made initially 
ahnorinal, L e. dijfferent from the condition which it maintains 
when intact. Further, inevitable changes will proceed un- 
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equally at the injured and uninjured ends, and tlie conditions^ 
of tlie experiment may thus undergo unknown Tariations. But 
by the block method, which has just been described, there is no - 
injury, the plant is normal throughout, and any physiological 
change (which in plants will be exceedingly small during the- 
time of the experiment) will affect it as a whole. 

I^lant“Mes^onse a JBliy biological or Vital S^esponse. 

I now proceed to a demonstration of the fact that whatever 
be the mechanism by which they are brought about, these 
plant-responses are physiological in their character. As the- 
investigations described below will show, they furnish an 
accurate index of physiological activity of the plant. Bor it 
will be found that, other things being equal, whatever tends to 
exalt or depress this activity tends also to increase or diminish 
the electric response. 

I shall describe here a few crucial experiments only, in proof 
of the physiological character of electric response. The test 
applied by physiologists, in order to discriminate as to the 
physiological nature of the response, consists in experiments 
as to whether it is diminished or abolished by ansesthetics, 
poisons, and exceedingly high temperatures, all of which are 
known to depress or destroy vitality. 

I shall therefore apply these same tests to plant-responses. 

affect of Ancestheties and Foisons. — I took 30 leaf-stalks 
of horse-chestnut, and divided them into 3 batches of 10 each. 
One batch was kept in water, to serve as control experiment, 
another in chloroform water, and the third in 5 7o solution 
of mercuric chloride. 

Average response of stalks kept in water — 23 divisions. 

,, „ „ chloroform — 1 division. 

„ „ „ mercuric chloride — zero or 

very small. 

Similar results were obtained wdth leaf-stalks of plane-tree. 

I shall give later a continuous series of response-curves 
showing how, owing to px*ogressive death from the action of 
poison, the responses undergo steady diminution till they are 
completely abolished. 

affect of High Temperature^ — A leaf-stalk is taken, and using 
the block method strong responses are obtained at both ends 
A and B. The stalk is now inimersed for a short time in water 



Uniform responses (Radish). 

Staircase effect , — The following record (fig. 9) shows liow 
in some cases increasing responses are obtained though the 
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at 60*^ C. After this treatment the responses are completely 
abolished. As all the external conditions were the same in the 
first and second parts of the experiment, the only difference 
being that in one the stalk was alive, and in the other killed, 
we have here further and conclusive proof of the physiological 
character of electric response in plants. 

The same facts may be demonstrated in a still more striking 
manner by first obtaining two similar but opposite responses 
in a fresh stalk at A and B, and then killing one half, say B, by 
immersing that half in hot water. The stalk is replaced in the 
apparatus, and it is now found that whereas the A half gives 
strong response, the end B gives none. 

Responses to Single Stimuli. 

In animal tissues three types of responses are observed: — 

(1) Uniform responses, where succeeding stimuli of equal 
intensity give rise to equal responses. 

(2) Staircase efect, where stimuli of equal intensity give 
rise to succeeding increased responses. 

(3) Eesponses exhibiting fatigue, where equal stimuli give 
rise to diminishing responses. 

Uniform responses . — Uniform responses may be obtained with 
some plants when in good condition. Bor stud}? ing the effect of 
various agencies in modifying response, it is essential to find 
specimens where the responses are regular. I have often met 
with such uniform responses from selected specimens of carrot 
and radish. The record given below shows how absolutely 
regular are such responses (fig. 8). 

Fig. 8. 
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stimulus is kept constant. It appears as if the molecular 
sluggishness of the tissue was in these cases gradualiy removed 
by stimulation and the increased response I’esulted from increased 
molecular mobility. 

'Fatigue , — The E.M. variation caused by stimulus is the con- 
comitant of a disturbance of the molecules of the responsive 
tissue from their normal equilibrium. The curves of recovery 
exhibit the gradual restoration of molecular equilibrium. Let 
us examine the record of an experiment given below, where 
successive stimuli were at first applied at intervals of one minute. 

It will be seen from the four curves in the first part (fig. 10) 
that there is a complete recovery of the tissue one minute 
after the application of the stimulus. The molecular condition 


is exactly the same at the end of the recovery as at the 
beginning of Kstiraulation ; the second and succeeding response- 
curves therefore are exactly similar to the 'provided sufficient 
interval in each case has been alloived for complete recovery. 

The rhythm was now changed and stimuli of the same 
intensity as before applied at intervals of half a minute, instead 
of one. It will be noticed that these responses in the second part 
appear much feebler than those in the first set, in spite of the 
equality of stimulus. An inspection of the figure will throw 
some light on the subject. It will be seen that when greater 
frequency was iutroduced, the tissue had not yet had time to effect 
complete recovery from previous strain ;* the molecular swing 
towards equilibrium had not yet abated when the next stimulus 


“Staircase’’ response. 


Appearance of fatigue in plant under 
sboi-tened period of rest. 
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with its opposing impulse was received. There is thus a 
diminution of height in the resulting response. The original 
rhythm of one minute was now restored and the succeeding 
curves at once show increased response. 


Fig. 11. 



Fatigue in Celery. 
Fig. 12. 



. Fatigue in OauMower-stalk. 

Erom what has just been said, it would appear that one o.f 
the main causes for diminution of response or fatigue is the 
residual ^strain. This is clearly shown in figs. 11 and 12. It 
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will be noticed that owing to imperfect molecular recoyery 
dnring the time allowed, the succeeding heights of the responses 
have undergone a continuous diminution. 

From considerations given above, we see how a period of 
rest is effective in the removal of all traces of fatigue. 

Increased Response ivith increasing Stimulus, 

I will now proceed to show that the electric variation 
produced is not merely a qualitative phenomenon, but the 
increased intensity of stimulus always gives rise to a definitely 
increasing response. 

In order to obtain the simplest type of effects, not complicated 
by secondary phenomena, one has to choose specimens which 
exhibit little fatigue. Having obtained such a specimen I took 
records of responses for increasing stimuli caused by increasing 
amplitudes of vibration. In the record given (fig. 13) the 


Fig. 13. 



Increasing resj^onses to increasing vibrational stimuli ; the vertical line 
to the right represents *1 volt. 


amplitude of vibration was increased from 2°‘5 to by steps 
of (caulifiower-stalk). It will be noticed the remarkably 
definite manner in which the response increases with the stimulus. 
The rise is at first rapid, hut with high intensities of stimulus 
there is a tendency for the response to approach a limit. 
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Table showing the increased Electromotive Yaiiation produced 
by increasing stimulus. 


Amplitude of Tibration. 

— - 

j E.M. Variation. 

2=’*5 

1 

j *044 volt 


•075 „ 

70.5 

•090 „ 

10 " 

•100 „ 

12^-5 

•106 „ 


From numerous other records obtained, I find that if a curve 
be drawn with the electric responses as ordinates and the 
amplitudes of vibration as abscissae, the first part of such a curve 
is slightly convex to the abscissa, then it is straight and 
ascending, and in the last part concave. 

In some cases, as the intensity of* stimulus is gradually 
increased from a low value, there would at first be apparently no 
response ; but when a critical value is reached a mayimum 
response would suddenly occur, which would be but little 
exceeded when the stimulus was further increased. All these 
remind us of the various types of response in animal tissue. 

Effects of Bit^er'position of BtimulL 

Additive efeet , — There is apparently little or no response 
when the stimulus is feeble. But even a sub minimal stimulus 
will, though singly ineffective, become effective by the summation 
of several. This is shown in fig. 14, where the first record a is the 
response to a feeble stimulus, and the second h is the response to 
the same stimulus repeated in quick succession, thirty times. 

Fusion of 'partial -Similar additive effects are seen 

with stimulus of ordinary intensity. If the frequency of stimu- 
lation is sufficiently rapid, the individual effects will become 
fused. A maximum effect is thus produced depending on the 
frequency and intensity of individual stimuli. Further con- 
tinuation of stimulation adds nothing to the effect. If there 
is no fatigue, the top of the response-curve remains approxi- 
mately horizontal. But there would be a decline if the specimen 
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Fig. 14. 



^^osec- 


« 


Adclitive 

exhibits fatigue, 
fatigue (fig. 15). 


effect of singly ineffective stimuli in plwit. 

The following record (celery) exhibits rapid 

Fig. 15. 



Fatigue under continuous stimulation (Oelery). 


The effect of rest in producing molecular recovery, and hence 
in the removal of fatigue, is well seen in the set of curves in 
fifr. 16. The first shows the curve obtained with a iresh plant 
which had long previous rest. The effect is seen to he very 
larse Two minutes were allowed for recovery, and the stimu- 
lation was again repeated for two minutes. The response xn 
this case is seen to be decidedly smaller. The third record 
is somewhat similar to the second. A period of rest of five 
minutes was now allowed, and the curve obtained subsequently 
owing to partial removal of residual strain, is found to exhibit 
greater response. 


29S 



Series of r.ecorcls under continuous stimulation. 

It will thus be seen that we might obtain responses even 
without injury or block in cases where disturbance is Terj- much 
enfeebled on reaching a distant point. In such a case, on giving 
a tap near A, a responsive current would be produced in one 
direction, and a current in an opposite direction when the tap is. 
given near B (fig. 111 ). Theoretically, then, we might fin d a neutral 
point between A and B, so that on originating the^ disturbance 
there the wave would reach A and B the same instant, with 
the same intensity ; the resulting electric disturbances at A and 
B will continuously balance each other and the galvanometer 
will show no current- On taking a cylindrical root of carrot, 
I have sometimes succeeded in finding a neutral point, which 
being disturbed did not give rise to any resultant current. But 
disturbing a point to the right or to the left gave rise to opposite 
currents. • It is, however, difficult to obtain an absolutely 
cylindrical specimen, as it always tapers in one direction- The. 
conductivitv towards an ascending direction is not exactly the 
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to fix an absolutely neutral point, but a point may be found 
wHcb approaches tbis very nearly (fig, 17 and on stimulating 
near tbis point a very interesting diphasic variation was observed, 
which was due to a slight difference in the rates of propagation of 
the disturbance in the two directions. From the record (fig. 17 e) 
it will be seen that the disturbance arrived earlier at A than 
at B, This produced an up ” response. But shortly after, the 
wave reached B. The effect of this was to produce a current in 
the opposite direction. This apparently hastened the recovery 


Fig. 17 a. 



Diphasic variation. 


Fig. 17 c. 



of A (from the normal 60 seconds to 12 seconds), and then the 
second phase of response down ” due to excitation of B was 
fully displayed (fig. 17 c). 


Radial Electromotive Eorce, 

We have seen that a current of response in the plant flows 
:froni the relatively more to the relatively less excited. A 
theoretically important experiment is the following :~A thick 
plant-stalk is taken, and a hole bored so as to make one contact 
with the interior of the tissue, the other being on the surface. 
After a while the current of injury was found to disappear. 

On exciting the tissue by taps or torsional vibration a respon- 
sive current was observed which flowed inwards, from the more 
disturbed outer surface to the shielded core inside (fig. 18), 
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Hence it is seen tliat when a wave of disturbance is propa- 
gated along the plant, there is a concomittant wave of radial 

Fig.ia 



Radial E.M, variation. 

E.M. variation. Swaying of a tree by the wind would thus 
appear to give rise to a radial E.M-F. 

Abnormal Mesj^onse, 

The current of response in fresh nerves is from the more 
excitable to the less excitable, and the normal response is called 
“ negative.” The normal response in plants is similar in 
direction to the nerve-response. K we wish to keep in touch 
■with the animal phraseology, we might also designate the plant- 
response as negative. 

But stale nerve, owing to some peculiar molecular modifica- 
tion, gives rise, as Dr. Waller found, to the abnormal positive. 
This abnormal response is reversed to the normal negative after 
strong and long-continued stimulation. Curiously enough, I 
have on many occasions found exactly parallel instances of 
reversed response in stale plants, and, what is more interesting, 
the abnormal positive passed into normal negative when subjected 
to strong stimulation. I was able in some cases to trace the 
process of reversal, by continuously increasing the intensity ot 
stimulus. It was found that as the stimulus was increased, at a 
certain point, the positive underwent a reversal into the normal 
negative. This is seen in fig. 19, in which the record should be 
read from right to left. The responses are at first a,bnormal 
positive (up) ; on increasing the stimulus, at a certain point there 
was produced (see the extreme left of the figure) a normal 

negative (down) response. 

The plant thus gives reversed response under the abnormal 
condition of staleness. I have sometimes found similar reversal 
of response when the plant is subjected to the abnormal 
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conditions of excessively Mgli oi’ low temperature and is near 
its deatli-point. 


Pig. 19. 



Abnormal positive response converted into normal negative. 


Influence of Temjperature on JBlant- Response, 

It is well known that for every plant there is an optimum 
temperature most favourable to its vital activity. Above and 
below, at the maximum and the minimum, the vital activity is 
-arrested, and if the plant is kept for long time under these 
unfavourable conditions it is apt to be killed. 

I tried to determine whether the undoubted changes induced 
by temperature in the vital activity of the plant affected the 
electrical response. 

jEffeef of mrij Low Temperature , — After severe frost, I found 
■specimens of plants, which usually give strong response, become 
irresponsive. I then tried the effect of artificial lowering of 
temperature. A plant which is easily affected by cold is the 
Eucharis lily. I first obtained strong responses of the leaf- 
stalk at ordinary temperature of the room (17° C.). After cooling 
the stalk to —2° C. for 15 minutes, the response practically 
•disappeared. On warming it again, the response reappeared. 
But the action of too long-continued cold caused a permanent 
-abolition of response. My next attempt vras to find the 
comparative liability of different species of plants to the effect 
•of low temperature. Eor experiment I chose (1) Eucharis lily 
-(leaf-stalk), (2) ivy-stem, and (3) stems of holly. I obtained 
therecord of their normal responses at 17° 0. I then placed 
them in an ice-chamher for 24 hours, and took their records 
once more. I found the electric responsiveness of the Eucharis 
lily, known to be susceptible to the action of cold, had 
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entirely disappeared, whereas the electric response of the hardier 
holly and ivy remained almost the same as before. 

Influence of Bigh Temiperature . — I next tried to determine the 
high temperature at which the response disappeared altogether. 
I took six radishes, and put them in water whose temperature 
was gradually raised. I examined their responsiveness at 
different temperatures. In this way observations were made 
with each specimen till the death-point was reached, when there 
w^as a total abolition of response. With different specimens of 

Fig. 20. 
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The plant chamber. — Amplitude of vibration which determines the intensity 
of stimulus is measured by the graduated circle seen to the right. The 
glass chamber is air-tight. Temperature is regulated by the electric 
heating-coil For exj)enments on anaesthetics, vapour of chloroform is 
blown in through the side tube 

radish I ibund the death-point to lie between from 50° C. and 
55° C. The experiment just described was rather troublesome, 
iiuisinuch as, in order to produce each variation of temperature, 
the specimens bad to be taken out of the apparatus, warmed and 
remounted. I introduced an experimental modification which 
obviated this difficulty . The vibration apparatus containing the 
specimen was enclosed in a chamber, in w’-hich there was a spiral 
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of german-silver wire, through which an electric current could be 
sent for heating (see fig. 20). The temperature could be regu- 
lated at will hj varying the current. The specimen chosen for 
experiment was the leaf-stalk of celery. It was kept at a given 
temperature for 10 minutes, and record taken. This process 
was repeated, It will be seen how the response undergoes a 
continuous diminution as the temperature is raised. In 
radishes the response disappeared completely at 55° C., but 
with celery, treated in the manner described— by dry heating, — 
I could not obtain its entire abolition at 60° 0. or even higher. 
But on taking the specimen out and putting it in water at 55° C. 
for five minutes, the response was entirely abolished (fig. 21). 
This shows that the plant can withstand dry heat much better 
than moist heat. 


Fig. 21. 



A very curious effect of temperature variation is the marked 
increase of sensitiveness which is often seen as the after-effect. 
This is well exhibited when two series of records are taken, one 
during the rise of temperature, and the second during the fall. 
It is found that the responses are enhaneed ’during cooling, as 
compared with responses given at the same temperature while 
warming. Previous temperature variation has, at least in some 
cases, a stimulating efiect (fig. 22). 

Effect of Bteam , — The plant ; was mounted in a chamber into 
which steam could be introduced. I had chosen a specimen 
which gave regular responses. On the introdaction of steam, 
with consequent rise of temperature, there was a transitory 
augmentation of excitability. But this quickly disappeaired, and 
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in five minutes the response disappeared with the death of the 
plant (fig. 23). 

It will thus be seen that those modifications of vital activity 
which are produced in plants by temperature variation can 


Responses to uniform stimuli under varying temperatures. Oountiii] 
left, the responses are for temperatures (in Centigrade) 20°, 20' 
53° 00°, 85°, 60°, 51° 45°, 40°, 38° 


Effect of steam in abolishing response with death of plant. The two records 
to the left give responses at 20° O., after which steam was introduced. 

be very accurately ganged by the electric response* Indeed, 
it may be said that there is no other method by which the 
moment of arrest of vitality can he so satisfactorily distin- 
guished. Ordinarily, we are able to judge that a plant has 
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died only after various indirect signs have begun to appear. 
But in the electric response we have an immediate indication of 
the arrest of vitality, and are thereby enabled to determine 
the death-point, which it is impossible to do by any other 
means. 

jEJfhcts of Ancestlietics and Poisons* 

The most important test by which vital phenomena are 
differentiated is the influence on response of narcotics and 
poisons. I have already shown how plants which previously 
gave strong response, did not, after application of an ansesthetic 
or poison, give any response at all. In those eases it was the 
last stage only that could be observed. But it appeared im- 
portant to be able to trace the growing effect of ansesthetisation 
or poisoning throughout the process. 

JEffect of Chloroform,— Hhe mode of experiment was (1) to 
obtain a series of normal responses to uniform stimuli, applied 
at regular intervals of time, say one minute, the record being 
taken the while on a photographic plate# (2) Without in- 
terrupting this procedure, the ansesthetic agent, chloroform 
vapour, was blown into the closed chamber containing the plant. 
It will be seen how' rapidly chloroform produces depression 
of response and how the effect grows with time (fig. 24). 

Fig. 24. 


Before(3). f ^ ^ 

Efefc of chloroform. 

Exactly similar effects were obtained with chloral, also with 
formalin. These were applied in the form of solution on the 
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tissue at tlie two leading contacts and the contiguous surface. 
In all these experiments an external resistance of one million 
ohms was always interposed, so that any slight variation of 
resistance that might be produced by thh addition of a reagent 
would he quite negligible compared with the total resistance of 
the circuit. That the addition of a reagent did not produce any 
variation in the total resistance was independently verified by 
taking the deflection due to a definite small E.M.F. before and 
after (see the vertical lines to the left and right of fig. 25) the 
application of the reagent: the deflection showed no variation. 

Efeet o/Poiusii.— The next record (fig. 25) shows the depression 

Fig. 25. 



Before. After. 


of response by solution of potasb. In connection with this I 
observed the curious opposite effects of poisonous reagents 
when given in small and in large doses, a peculiarity wliicb is 
also sometimes exhibited by animal tissues. While large doses 
of potash produce abolition of response, a small dose was found 
to exhibit a stimiilatiDg action. 

CoxcLUsrozs". 

The main object of my paper has been to show that the mode 
of investigation described, offers a very delicate and trustworthy 
means for the study of various intricate problems in plant- 
physiology. It has been shown how the electric record gives 
us an immediate and unfailing indication of the modification 
of the plant’s vital activity; under the influence of various 
external agencies. 
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It has been shown tbafc the electric resiDonse is a faifcbful 
index of physiological action. It does not concern ns at present 
to enter into the question as to the mechanism by which the 
response is brought about. On another occasion ^ 1 hope to 
bring forward certain facts which bear upon the subject. It 
may, however, be mentioned here, that the explanation offered 
by Kunkel of the response* being due to movement of water in 
tbe plant is inadequate. Por in that case we should expect a 
<lefinitb stimulation to be under all conditions followed by 
a definite electric response whose sign should remain invariable. 
Blit we find, instead, the response to be profoundly modified by 
;any influence which affects the vitality of the plant. Bor instance, 
the response is at its maximum at an optimum temperature, 
a rise of a few degrees produces a profound depression, the 
response disappears at the maximum and minimum temperatures 
and is revived when brought back to tbe optimum. Anassfchetics 
•and poisons abolish the response. Again, we have the response 
undergoing an actual reversal when the tissue is stale. All 
these facts show that mere movement of water could not be the 
■effective cause of the plant-response. 

Physiologists are now agreed that mechanical movement is 
not the only sign by which we may judge whether a tissue is 
•oris liot irritable. must be careful not to assume that 

irritabilifcy is restricted to motile oi'gans. For all we know 
to the contrary, it is possessed by the protoplasm of all plant 
•oi’gans ; and if in any case the action of a stimulus is not 
followed by a responsive movement, we must, before we assume 
the absence of irritability, assure ourselves that the stimcture 
of the organ is such that a movement is a mechanical possi- 
bility ”t. 

“We have seen that a far more universal test of the respon- 
siveness of a tissue is its electro-motility — that is to say, its 
power of exhibiting electromotive change. This is known to be 
possessed by all living animal tissue, 

I have shown that these electric responses are given by all 
plants and by their different organs. It has also been shown 
that in the matters of response by negative variation, of fatigue, 

^ The subjecfc of irritability and response will be found fully treated in my 
wort on “ Eesponse in the Living and Non-Living/* to be shortly published by 
Messrs, Longmans, Glreen <& Oo. 
t Vines, Physiology of Plants, p, 372. 
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of tnodijScation of response by bigb and low temperatures? and! 
even in matters of occasional abnormal variations? sncb as 
positive response in a modified tissue, tbey are strictly corre- 
spondent to similar pbenomena in muscle and nerve. Judged 
by tbe final criterion of tbe effect produced by ansestbetics and 
poisons, these electric responses in plants fulfil with animal 
tissues the test of vital phenomenon* 

How are we to account for these remarkable similarities? 
It may be that these resemblances are due to some chance 
coincidence. But do we know of any other instance where 
chance coincidence extended throughout the whole range of 
phenomena in all their details ? 

There thus remains one other alternative, namely, that the 
underlying life-phenomenon is the same in both animals and 
plants, and that both animal and plant responses are its- 
common physiological expression. 

The electro-physiological investigation on plants may thus* 
be found to throw much light on the response phenomena 
in the animal. With animal tissues, experiments have to be 
carried on under many great and unavoidable difficulties. The 
isolated tissue, for example, is subject to unknown changes 
inseparable from the approach of death. Plants, however, offer 
a great advantage in this respect, for they maintain their vitality 
unimpaired during a very great length of time. In animal 
tissues, again, the vital conditions themselves are highly complex. 
Those essential factors which modify response can, therefore, be 
better determined under the simpler conditions which obtain in 
plant life.^ 

In concluding I wish to mention the efficient help rendered 
me by my assistant, Mr. J. Bull, in the course of this investigation. 

^ [The present work on Electric Response in Plants was undertaken to supply 
an important link between the responses observed in animal tissues and in 
inorganic substances. A sjiort preliminarj account of results obtained witb 
plants was given in my paper, “ On the Response of Inorganic Substances/^ 
communicated to the Royal Society on the 7th of May, read June 6th, 1901, 
and also in ray Friday Evening Discourse, “On the Response of Inorganic 
Matter to Stimulus,’’ at the Royal Institution, on May 10th, 1901. 

I am glad to find that Di*. Wa-ller has subsequently been able to confirm the 
results which he heard me describe on the occasions referred to above. (Waller : 
‘‘Electric Response of Vegetable Protoplasm to Mechanical Excitation,” Nov. 9,. 
1901, Proc. Physiological Society*) 

June 11, 1902. 


J. 0. B.] 


ON THE COHEOSITE EIiOBiL OF AFEICA* 


305- 


A Contribution to the Composite Mora of Af rica^ 

By Spencee Le M. Mooee, B.Sc., F.L.S. 

[Head 3rd April, 1902.] 

(Plate 8.) 

The plants forming tbe subject of this memoir are preserved in 
the British Museum herbarium. Of recent years that herbarium 
has been largely increased, no small factor in this increase re- 
lating to specimens brought home from ISTorth-eastern Tropical 
Africa by travellers in that part of the Bark Continent, One 
well-known resident, the Eev. W. E. Taylor, holds an honourable 
position as a contributor to the IN’ational Collection, this gentle- 
man having, during the eighties of last century, forw^arded many 
rare plants, chiefly from Mombasa and the country inland of that 
town. Among the travellers, the largest collection is Mr. Scott 
Elliot’s, made in the course of his expedition to Mount Euwen- 
zori and thence south to [NTyassaland. Mr, E. J. Jackson secured 
many valuable specimens during his journey through what is 
now British East Africa, as did Professor J, W. Gregory while 
making his well-known and adventurous visit to Mount Kenia. 
In 1899 Professor H. J. Mackinder also went to this mountain; 
and though his bundle w^as a small one, it was by no means without 
interest, and, indeed, included a few novelties. To these must 
be added the names of Dr. S. L. Hinde, who sent home plants 
from Machakos, and Lord Delamere, whose collection from the 
Lake Eudolf country is very valuable. The Museum also 
possesses a number of rare specimens from Somaliland, presented 
to the Trustees by Mrs. Lort Phillips and Br. Bonaldson Smith. 

Irrespective of Scott Elliot’s plants, the Composite Elora of 
Southern Tropical Africa is well represented at the Museum by 
inter alia the Nyassaland plants of the late Mr, J ohn Buchanan 
(these including a valuable parcel sent in 1895), of Mr. A. Whyte, 
of Eev. Br. Stewart, and of Mr. Eichard Crawshay ; and Br. Eand 
has botanized with excellent result in Ehodesia. Lastly, from 
the South-western Tropics the Museum has Mr. J. G. Eeii’s 
remarkable collection, which it acquired iu 1879. So little was 
known of this part of Afiica at the time of Mr. Een’s visit, that 
his collection, one may say without exaggeration, contained an 
unusnally high percentage of what were then novelties, and even 
now, in spite of the large amount of work since done in Germany 
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Upon the South-western EJora, one is eontiniiallj finding unde- 
scribed plants gathered by Mr. Een* 

Mr. Whyte’s Co7nposit(B^ as also Mrs. Lort Phillips’s, Pr. 
Donaldson Smith's, Professor Grregory’s, Lord Delamere’s, Mr. 
Een’s, and Dr. Band’s, have been described or catalogued else- 
where, either wholly or in part. Mi*. Scott Elliot’s have, therefore, 
served as piece de resistance in the present memoir ; witE them 
appear descriptions of some new species collected by one or other 
of the above. The present opportunity has also been taken 
of intercalating several determinations of Composite plants made 
by me while incorporating into the British Mtiseuiil herbarium 
a large number of specimens belonging to this Order. 

Mr. Scott Elliot’s plants are also at Kew, but, except very 
rarely indeed, I have failed in iny search there for specimens 
referable to the other new species here described. 

Bearing in mind the excellent botanical results which have 
accrued from the labours of travellers in British Bast Africa, it 
is to be hoped that this work will not for the future be relegated 
solely to official hands. Sportsmen and zoological collectors, too, 
while following their respective bents, might easily take a part 
in this pleasant and useful task, and so help in keeping the 
British Museum well supplied. 

Tribe Ye rn o N i a c E je. 

Hohnelia, Schweinf, 

IL YEENONioiDES, Schweinf, (Plate 8.) 

British East Africa, Gruaso Larok and Gruaso Laschau ; Dr. 
J. TF. Gregory. 

Professor Ascherson kindly compared a sketch I sent him 
wdth the type in Dr. Schweinfurth’s herbarium, and was good 
enough to send me a leaf and a flow’er-head, at the same time 
indicating some slight discrepancies in the length of the corolla- 
lobes and of the style-arms of the two plants. On setting the 
moistened corollas side by side, I find these difierences due to the 
more advanced state of Dr. Grregory’s specimens. In bis letter 
Professor Ascherson further observes that the Bparganopliorus- 
like pappus (see PI. 8. fig. He) does not occur in the type- 
specimen. 

Gtjtenbeegia, Bch. Dip. 

O'. EtJppEiLii, ScJi, Dip. 

Machakos ; Dr, S. L. Hinde. 
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G-utenbergia poltcephala, Oliver Eiern. 

Britisli East Africa, Gopo lai Maru and JSIdoro, Leikipia; 

Dr. D Wi tjrregory. 

Eelangea, Bell. Bip. 

(Botliriocline^ Oliver; Steplianolepis^ S. Moore.) 

E. spissA, sp* nov. ; caule valido eximie striato arete toHientoso 
delude piibescente, foliis magnis stricte oppositis petiolatis 
ellipticis acutis basi cuneatis crenato- vel dentato-serratis supra 
pubescentibus mox puberulis subtus tomentellis, capitulis pro 
genere minimis pauciflosculosis ad apicem pedunciilorum brevium 
axillarium vel terminalinm arete tomentosorum densissime 
aggregatis, involucri sabcjlindricipbyllis 3~4-seriatis exterioribus 
oblongo-ovatis obtusis erectis interioribus ovatis acuminatis apice 
patentibus inti mis hsec aequantibus sed quam ea paiillo angusti- 
oribus omnibus anguste scarioso-margiiiatis et (intimis exemptis) 
sursiim atratis ibique bispidulis, pappi setis panels debiiibus 
seabriuscnlis aebsenia immatnra minima eompressa paullo exce- 
dentibus vel sDqnantibus. 

Rah, Tropical Africa ; G. F, Scott Flliot, witboiit locality or 
number. 

Caulis 0*35 cm. diam., angulatus. Eoliorum lamina 8*0-10*0 
cm. X 3'0~5*0 cm., subtus eminenter nervosa et microscopice 
glandiilosa; petioli ultra 1*0 cm. long., arete tomentosi. Capi- 
tulorum glomeruli fere usque ad 2*0 cm. diam. Capitula modo 
0*25 cm. diam. Involucri pbylla extima 0*25 cm., reliqua 0*3 cm. 
long. Aebsenia immatura 0*05 cm. long. 

As far as the foliage is concerned this is much like F, ScJiimper^ 
var. tomentosa,^ but the indoreseence and capitula are quite 
diiferent from those of any other known species. 

E. Smithii, sp. nov. Perennis, eaule a basi ramoso, ramulis 
attenuatis patentibus subteretibus pubescentibus copiose foliatis, 
foliis alternis parvis lanceolatis acutis breviter amplexicaulibus 
margine iindulatis puberulis passim pilosulis glandulis parvis 
immersis indutis, pedunculis paucis terminal ibus vel axillaribus 
folia excedentibus sub capitulo pubescentibus, capitulis medio- 
cribus multiflosculosis, involucri hemisphserici 5-seriatis phyilis 
arete applicatis extimis minimis subulatis intermediis ovatis 
obtusis trinerviis phyilis seriei 4 comparative elongatis intimis 
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reliqua escedentibus oblongis vel ovato-oblongis obtusis una 
cum intermediis lamina brevi scariosa onustis, flosculis exsertis, 
acb^eniis cylindricis sursum leviter ampliatis 5-costatis obscure 
puberulis, pappi setis pluribus acbmnium mquantibus vel paullo 
excedentibus scabridia. 

Blah* ISTorth-east Tropical Africa, close to Lake Stephanie, 
May 1895 ; Dr* Donaldson Smith. 

Specimen unicum ante meos oculos fere semimefcralis. Folia 
2*5-5'0 cm. X 0*5-1 *2 cm., firme membranacea. Pedunculi 6*0- 
7*0 cm. long., sub capitulo squamis minimis lineari-subulatis 
instructi. Capifcula 1*2 cm. diam. Involucri phylla extima paullo 
ultra 0*1 cm. long.; intermedia 0*6 cm. et intima 0*8 cm. long. 
Corollse 0*7 cm. long., basi attenuataB, fere glabrae. Aclimnia vix 
0*2 cm. long. Pappi setae usque ad 0*3 cm. long., saepe vero 
breviores. 

The small amplexicaul leaves, the solitary medium-sized 
capitula on long stalks, and the peculiar involucral scales are the 
chief marks whereby this’’ species can be distinguished from its 
congeners. 

EelajS-oea. bbachxcalxx, sp. nov. ; caule erecto striato pube- 
rulo ramos foliatos erectos appresse pubescent es demum puberulos 
crebro emittente, foliis alternis parvis sessilibus vel subsesailibus 
lanceolato-oblongis obtusis integris supra scabriusculis subttis 
cinereo-tomentosis, cymis. abbreviatis paucicapitulatis, capitulis 
parvis pauci-(circa 20-)floseulosis, involucri abbreviati 4-seriatis 
pubescentis phyllis exfcimis lanceclato-subulatis, phyllis inter- 
mediis ovato-lanceolatis, phyllis interioribus lanceolato-oblongis 
reliqua excedentibus, phyllis omnibus acutis insigniter uninerviis 
interioribus sursum pallide purpureis, achsBuiis minimis sub- 
sphasroideis circa 6-costatis costis sat latis intervallis pilis brevibus 
appressis hispidulis, pappi setis paucis barbellatis. 

Bah. IJkamba, Vakilomi; Dr. J. W. Gregory. 

Folia modice 1*5 cm. x0*5-0*6 cm,, subtus microscopice 
glandulosa. Capitula 0*6 cm. diam. Involucri phylla extima 
circa 0*13 cm, long.; intima 0*4 cm. long. Corolla vix 0*5 cm. 
long., sursum gradatim ampiificata, puberuia. Achscnia 0*08 cm. 
diam. Pappi setse 0*1 cm. long. 

The small leaves, the short few-headed cymes, the very short 
involucre, and small hispidulous achenes are the main peculiarities 
of this plant. 
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Eblaxgea GtEEGOEIi, s|). nov. ; canle verisiniiliter procumbente 
subtereti atriato ramulos ascendentes foliates capituliferos bac 
atque iliac emittente, foliis alternis parvis brevipetiolatis oblongo- 
lanceolatis obtusis vel obtuse acutis basi cuneatis (summis vero 
sessilibus) margine leviter undulatis supra puberulis subtus 
brevissime tomentosis et microscopice glandulosis, capifculis 
parvuiis terminalibus brewpedunculatis cymam brevem paucica- 
pitulatam efformautibus canipanulatis multiflosculosis, involucri 
4-seriatis pbyllis lanceolatis acuminatis pubescentibus et ciliatis 
extimis abbreviatis iotimis quam intermedia paullo longioribus, 
flosculis breviter exsertis, aebseniis miuimis turbinatis obscure 
costatis pilosulis, pappi setis paucis abbreviatis barbellatis 
caducissimis. 

M.ab, Eritisb East foothills of Kamasia; Dr. D W. 

Gregory. 

Eamuli capituliferi 9‘0-12’0 cm. long,, appresse pubescentes 
deinde puberuli. Foliorum lamina l*o-2*0 cm.x0*4~0*S cm.; 
petioli 0*4-0 7 cm. long. Oymse 3’0-4*0 cm. long, et circa 8*0 cm. 
diam. Capitula 0*6 cm. diam. Involucri phylla extima 0*3 cm. 
intima 0*5 cm. long., bomochroma. Corolla 0*5 cm. long., 
deorsum gradatim atteuuata, puberula. Achaenia 0*075 cm. long. 
Pappi set 80 ingequales, ssepe achsenio breviores raro eo longiores. 

Nearest D. misera^ but different from it in respect of foliage, 
inflorescence, involucre, and achene. 

E. EXJWENZOEIEKSIS, sp.nov. ; caule sat valido erecto subtereti 
manifeste striato puberulo crebro folioso, foliis amplis alternis 
brevipetiolatis ellipticis cuspidato-acuminatis deorsum in petiolum 
brevem sensim desinentibus dentato-serratis supra glabris subtus 
puberulis et glandulis micros copicis iinmersis instructis tenuiter 
membranceis in sicco Isete viridibus, cymis terminalibus corjm- 
bosis multicapitulatis, capitulis parvis anguste canipanulatis 
modice circa 20-flosculosis, involucri puberuli 4-seriatis pbyllis 
oyatis vel ovato-lanceolatis acuminatis extimis paullo brevioribus 
intimis quam intermedia paullo longioribus membranaceis apice 
viridibus, flosculis longe exsertis, achmniis cylindricis sursum 
levissime amplificatis glabris 5-costatis costis prominuiis attenu- 
atis, pappi setis paucis attenuatis aebsenio submquilongis scabridis. 

Mak Euwenzori Mountain, 7000-8000 feet; G. F. Scott 
FUiot.Jxo. 7892. 

Folia modica 8*0-12*0 cm. X 3*0-4*0 cm. ; costse supra plan^e 
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siibtiis eniiDentes; petioli 0*5-0*7 cm. long., ima basi ampli- 
fieati, pubescentes. Capitula O’S-O’B cm. diam, Involucri 
pbylla extiina 0'2 cm, intima 0’3 cm, long. Corolla circa 
0*4 cm. long., infeme paullo angnstatse ibique piiosulse. Acbaenia 
0*1 cm. long. 

A species with much the general appearance of ISrlangea 
hngipes, but the strictly alternate leaves, the small heads, the 
nairower and acuminate involucral leaves, <fec. render confusion 
of the two impossible, 

Eelanoea EORANEKSis, sp. nov.; caulc verisimiliter ascendente 
ramos elongates se ipsos ramuligeros copiose emittente glabro,. 
ramulis crebro foliosis tenuibus puberulis, foliis alternis parvis 
brevipetiolatis anguste oblongis obtusis supra fere omnino glabris 
subtus minute sericeo-tomentosis, capitulis parvis subsphseroideis 
multiflosculosis solitariis ex axillis superioribus oriundis vel 
in cymam terminalem perpaucicapitulatam digestis, peduncuHs 
tenuibus folia subsequantibus, involucri phyllis 5-6-seriatis ovato- 
oblongis obtusis extimis parvulis acutis vel acuminatis reliquis 
gradatim niajoribiis viridibus trinerviis margine lamina scariosa 
laeerata onustis obscure puberulis, achseniis minutis turbinato- 
subsphssroideis 5-costatis et inter costas rugulosis, pappi setis 
paucis achsenium excedentibus barbellatis caducissimis. 

Mah. ]!^orth-east Tropical Africa, Boran, April 1895; Br. 
Donaldson Smith. 

EoJia modica l*5-3*0 cm.xO'5-0'7 cm., praesertim ex ramulis 
abbreviatis orta. Peduncuii circa 1*5 cm. long. Capitula 0*7 cm. 
diam. Involucri pbylla extima 0*2 cm. long. ; phylla ser. III. 
vix 0*35 cm. et intima 0*5 cm. long. Aehsenia 0*1 cm. long., vix 
totidem lat. Pappi seta? 0*2-0*3 cm. long. 

The affinity of this species is with D. marginata and M. corcU- 
folia ilixe habit, the small leaves, the few very effuse capitula, 
the lacerate involucral scales, and rugulose achenes are its chief 
characteristics. 

E. MAEOiKATA (Vemonia ma^gmata, Oliver & Hiern; Bothrio- 
dine marginata^ 0. Hoffm.), var. depafpeeata (var. nov.). 
Eolia parva, nempe 2*0 cm.xO-6-~0*8 cm. Capitula pauca. 
Involucii o-seriatis jDhylla quam ea typi paullo angustiora 
neenon acutiora. 

Ukamba, 5000—6000 feet; G-. F, Scott Dlliof^'no, 6473. 
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Eelafgea CAiiXCiM, sp, nov, ; caule erecto angulato sursum 
iblioso piloso-pu'bescente, foliis alternis sessilibus laiiceolato- 
obiongis acutis xel obtusis serrulatis undulatisve sericeo-villosis 
demum pubesaentibua, pedunculis quam folia brevioribus mono- 
eephalis pubesceiitibus, capifculis pro genera roagnis multi- 
dosculosls floscuiis inyolncrum baud excedentibus, involucii 
sericei 3-4-seriatis pbyllis magnis foliaceis lanceolatis vel 
oblanceolatis acutis acumiuatisve, achseniis turbinato-cylindricis 
5-costatis glabi’is, pappi setis paucis inter se subsequilongis 
acb 80 nio brevioribus barbellatis. 

Hal, British East Africa, Malewa Eirer, 1893 ; Dr. J. W, 
Gregory. Machakos ; G. M Scott Elliot^ nos. 6381, 6418, 6538.. 

Caulis usque ad 25*0 cm. alt., ramulos paucos erectos serieeos 
emitteus. Eolia modica 4'5-5*0 cm. xl*0~-l *2 cm., approximata, 
brine membranacea. Pedunculi 3*0~3*5 cm, long., sat validi. 
Involucri phylla omnia l*5-2-0 cm. long, et 0*3-0*5 cm. lat.. 
Corolla 0*7 cm. long., tubo dimidio inferiore attenuate, jiixta 
medium subito dilatato, piiis brevissimis glandulosis obsito.. 
Achsenia paullo ultra 0*2 cm. long., pallida. Pappi set^e circa 
0*13 cm. long. 

The silky leaves, large solitary capitula, and loliaceous involucre 
are the chief peculiarities of this remarkable species. 

The genus Erlang ea was proposed in 1853 by Schultz Bipon- 
tinus for the reception of a plant {E. plumosa^ Sch. Bip.) 
collected by E. Jar din in the G-aboon region. The type was 
examined by Mr. Bentham wEen working at the Composite for 
the •' Genera PJantarum,’ and by Professor Oliver and Mr. Hiern 
in the course of their joint study of African Compositce for the 
^ Elora of Tro|)ical Africa.’ A short time before this, Professor 
Oliver had described in the ^leones Plantarum ’ (tab, 1133) the 
remarkable plant called by him Bothriocline Scliimperi, the chief 
points about which were its possession of opposite leaves and 
extremely small achenes crowned with a caducous pappus con- 
sisting of a very few short scabrous setse., The same achenes 
and pappus were known to be possessed by three other plants 
referred in the ^ Eiora of Tropical Africa ’ to Vernonia, viz., F. 
misera, Oliver & Hiern, F. MoramhaUm^ Oliver <& Hiern, and 
F. onarginata, Oliver & Pliern, Later on, Hr. Hoffmann, 
disregarding the opposition of the leaves as a valid generic 
character for EotTvrioeline — and, I thiixk correctly, remembering 
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that V. oppositlfoUa, Less., is considered by everyone to be a true 
Vemonia — removed these three species to Bothrioclme* That 
this step was justified is proved by the siibsequeut discovery of 
4 U 1 undoubted Botliriooline (B. Um, N. E.'Bn) with leaves 
both opposite and alternate. Moreover, Mr. Hiern himself 
(Cat. l¥elw. Plants, iii. p- 516) has assented to I)r. Hoffmann’s 
proposal. 

This leaves as the only point of distinction behveen BotJiHo- 
cJine and Brlangea the scabrous, or at most shortly barbellate, 
setic of the former and the latter’s alleged shortly plumose ” 
seta 3 . As it had become advisable to ascertain the value of this 
alleged difference, I, on the friendly hint of M. Jules Poisson, 
applied to M. Barratte, conservator of the Cosson lierhariiini in 
Paris, for a flowering head, or at least a few set£e from the pappus 
of Brlangea^ fltmosa. The type of this consisting of but a single 
specimen with only one capitulum, M. Barratte was, of course, 
iniahle to comply with my larger request; but he very kindly 
scut me four setae from the pappus. These I have carefully 
■examined, and I find that instead of being '' shortly plumose,” 
the said seta are only barbellate; and the same remark applies 
to a second species of Mrlafigea {B* Bchimii, 0. Hoff m.), of 
which there is a fine example at the British Museum. In fact 
one finds in the pappus of Bothriocline Brlangea ^ complete 
series ranging between scabrid setm on the one hand and barbel- 
late setm on the other, just as one finds in Yernonia itself, 
although there are species of Yernonia with pappus-setse even 
more strongly barbellate than are those of B. g>lmnosa and B. 
BcliinziL Tinder these circumstances, it is clear that the tw’o 
genera can no longer be kept apart, and, as Brlangea has the 
priority, that Bothrioeline must disappear. 

My own genus Stephanole^ is {South, Bot. xxxviii. 1900 , p. 158 ) 
must also be suppressed. At the time of pro|)osmg it, I held 
the original view about Bothriocline^ which I was disposed to 
I'estrict to species having numerous smallish cyroose capitula, 
•and opposite or opposite and alternate leaves, while the other 
species referred to the genus by Hr. Hoffmann should either, 
I thought, be removed back to Yernonia or constitute a genus 
by themselves. But on reflection this wm seen to involve the 
■creation of too many genera. 

I may add that Hr. Kunze, while pointing out (Eev. Gen. PL 
pars ii. p. 818) that Brlangea i)hmiosa was first called by Schultz 
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•^Tardima plumosa^ wbieK name became valid when Steudel's 
similar name was sunk, lias oveidooked the important fact that 
Jardinia plumosa^ Scln Eip., was only a noineii nudum until it was 
printed as a synonym at the end of Schultz’s description of Tlr- 
langeaplumosa* Mrlangea is therefore the proper name to use here. 

Consolidated as above suggested, the genus may be arranged 
in the following way ; — 

Erlang ear tm Clavis. 

§ Eothriocline, Polia opposita vel et opposita et alterua, 

{E. laxa^ longipes, Scliimperi, spissa.) 
§ StepJianolepis. Eolia alterna. Involucri phylla omnia vel 
saltern aliqua appendice terminali coronata. 

(E. centaur aides, Smitldi,) 
§ Eu’‘ETlangea. Eolia alterna. Involucri phylla acuta, hand 
vel summumbrevissime scarioso-marginata. 
(E. alternifolia, hr achy calyx, Gregorii, 
miser a, Iloramhallce, pcmciseta, plumosa, 
ruivenzoriensis, ScMnzii.) 

§ Elatylepis. Eolia alterna. Involucri phylla obtusa vel 
apiciilata, omnia vel saltern interiora late 
scarioso-marginata. 

{E. horanensis, cordifolia, marginata,') 
§ Bliylloealyx. Eolia alterna. Involucri phylla foliacea. 

{E, calycina,) 

The synonyms are as follow : — 

E, laxa^Eothriocline 

E» lo?igipes=EothriocUne longipes, bT. E. Br. 

E* JScJiwzperi= EotJiriocline BeJiimperi^ Oliver & Hiern, 

E* centauroides=i Stephanolepis centauroides, S. Moore* 

E* alternifolia^JBothriocline aZternifolia, 0. Hoffm. 

E, miser a^Vernonia misera, Oliver & Hiern. EothriocUne 
misera, O* Hoifm. * 

E. 3 £ora 77 iball(S= Eernonia Mo^'a^nhallce, Oliver <& Hiern- Ea- 

tliriocline 31oramhallm,0.^oRm* 

' E* pauGiseta=Bothriocline paiiciseia, O. Hoffrn. 

E, cordlfolia^ Gutenhergia cordifolia% Oliver & Hiern. Bo- 

thriocUne divev'sif alia, O.^oEm, 

E?. ma^ginata^- Eernonia ^narginata, Oliver & Hiern. Eo- 
tliriocline margmata, 0. Hoffm. 

^ A note of Mr. N. E. Brown’s in the Kew Herbarium, drew my attention to 
this. Hr. Hoffmann’s plant is certainly the same as the one called Gutenhergia 
cordifolia in Oliver’s ‘ Flora of Tropical Africa.’ 

LIISTK. JOIXUIS'. — BOTAKY, VOL. XXXV. 2b 
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Veehohia, ScJireh. 

§ Lejpidella, 

Y. CISTIFOLIA, 0. Kqfm., var. bosea, 0. JSqffm. 

ISTyassalaiid j IBuoliMicin^ no. 219 of 1.895 colloction, 

V. Holstii, 0, Kqffm. 

ISTyassaland j BzicJianctTi^ no. 104 of 1895 colloction. 

Y. Hopemahhiaha, /S'. Moore. 

Feigbbourliood of the Albert Edward ISTyanza ; G. F. Scott 
FlUot, no, 8030. 

Y. PosKEAHA, Vafice ^ Hildehr, 

Shire ; G. F, Scott Elliot, no. 8452. 

Yar. CHLOROLEPIS. 

Hal, Eamaraland ; T, G, Fen. 

Y. AMPLEXiCAULis, JBaher. 

Somaliland, Laskarato ; Fr, Fonaldson Smith, 

Y. Peteesii, Oliver Hw'n, 

Lnkoma (Likoma ?), Lake JSTyassa ; Wm. Bellingham. 

Y. STAHELIHOIDES, Harv. 

Transyaal, Pretoria and Houthosch ; Br. A. Belmann, nos.. 
4057 & 6159. 

Heads in a very young state, hut identification certain. 

Y. HEMiTLAHS, VatJce. 

Eahai Hills, Mombasa \ Bev, W. F. Taylor, 

Y. xjGrAHDEHsis, sp. nov. ; caule erecto sursum ramoso 
pnbeacente, foliis sessilibus lanceolato-oblongis obtusis acutisve 
basi leviter angustatis radicalibus deorsum euneatim angnstatis 
integris adpresse puberalis delude glabris, capitulis mediocribus 
plnriflosculosis ramnlos sjupissime solitatim binatimve coronanti- 
bus brevipeduncnlatis, invoiucri late campanulati pubescentis 
5-seriatis phyllis anguste lineari-lanceolatis exterioribus sub- 
asquilongis intimis quam reliqua paiillo longioribus omnibus 
loiige acuminatis sursum viridibus, achsBuiis cyiindricis 4“’Costatis 
appresse (prsBsertim basi) setulosis costis glabris intervaliis latis 
glandulis^ sessilibus dense obsitis, pappi albidi squamis lineari- 
lanceolatis breviter acuminatis setis scabridis acb^nia bene 
escedentibus. 

Hal, Uganda; G, F Scott FlUot no. 7m6, 
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Polia l*5-3'0 cm. long., 0*5-0’8 cm. sparsa, membranacea, 
Involucri pbjlla exteriora 0’7~0*8 cm. intima vix 1*0 cm. long, 
CorollsB circa 0*7 cm. long., obscure puberula; barum limbi lobi 
apice setulosi. Achsenia fusea, 0*2 cm. long. Pappi squamss 
usque ad 0*15 cm. set® 0'4-0*7 cm. long. 

Near Vernonia demulans, Vatke, which has decidedly smaller 
heads, much shorter and less acuminate involucral leaves (the 
outermost of which are reduced in size and subulate), <fec. 

Veefonia Elliotii, sp. nov, Eruticosa, caule verisimiliter 
erecto tereti in longitiidinem striato minute pubescente deinde 
glabrescente, folhs subsessilibus oblongo-ovatis acutis vel obtusis 
margine undulatis subcoriaceis supra scabridulis subtus nervis 
eminentibus reticulatim percursis ibique crasse pubescentibus, 
capitulis dense corymbosis subparvis breviter pedunculatis cam- 
panulatis pluri-(circa 18-')flosculosis puberulis, involucri circa 
6-seriatis phyllis extimis parvis subulatis acutis sursum patenti- 
bus reliquis oblongo-lanceolatis acutis intimis intermedia ex- 
cedentibus sursum purpureis, ach®niis cyiindricis basi pauilulum 
angustatis 5-costatis puberulis necnon minute nitenti-glandulosis, 
pappi sordide albi squamis lineari-lanceolatis abbreviatis setis 
scabridis squamas multoties excedentibus. 

Mah. British East Africa, Mau at 8000 feet ; G, F, Scott 
MUof, no. 6920. 

Caulis 0*2-*0*3 cm. diam., intervallis l*0-3'0 cm. long, folii- 
ferus. Eolia 4* 0-5*5 cm. long,, plerumque l*5-2*0 cm. lat. ; 
petioii 0*2 cm, long., pubescentea. Corymbi usque ad 12*0 cm. 
diam. Pedunculi usque ad 1*0 cm. long., plurimi vero minores, 
minute pubescentes. Capitula 0*8 cm. long., juxta medium 
0*5 cm. lat. Involucri phy 11a extima circa 0*15 cm., intermedia 
0*45 cm., intima 0*7 cm. long. Eiosculi 0*65 cm. long. Ach®nia 
vix 0*3 cm. long., pallida. Pappi squama 0*04 cm. set® circa 
1*0 cm. long. 

To be compared with V* SocJistetteri^ Sch. Bip., from which 
the differently shaped subcoriaceous subsessile leaves with their 
short coarse crowded hairs, the puberulous involucre, and the 
different achenes serve as admirable points of distinction. 

V. YiATOEUM, sp. nov. Herha humilis, caule attenuate ascen- 
dente puberulo sparsim ramose, foliis sparsis parvis sessilibus 
lineari-spathulatis obtusissimis puberulis, capitulis subparvis 
ovoideis pluri- (circa 20-)flosculosis pedunculis tenuibus elongatis 

. ■ ■' 2b 2,' 
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terminalibus vel ex axiUis superioribus oriundis fultis in- 
volueri 4-seriatis pubescentis a fiosculis bene superati phylhs 
laiieeolato-oblongis obtuse aeutis extimis brevibus mtinns elon- 
-vatis pallidis sursum fuseeseentibus, acbseniis nonduni matuxis 
parvis turbinatis 5-costatis inter costas papillis parvis alb^ 
dense obsitis, pappi sordide albi sursum pallide purpurascentis 
squamis linearibus setis barbellatis squamas plus quam duplo 

excedentibus* ^ -^ 77 *^ 

Sab. Nyassaland, Stevenson Eoad; G. F. Scott Flhot, 

no. S271. ” ■, 11 - 

Pianta ex specimine unico meos ante oeulos 1-^*0 cm. ait. 

qj.ami vix 0-1 cm. diam., angulati. Folia 1-0-1-5 cm. long. 
Pedunculi 3‘0 cm. attingentes, puberuli. Capitula circa 0'7 cm. 
0'6 cm. lat. Involucri phylla extima 0*2 cm. intermedia 
0-4 cm. intima 0-55 cm. long. Flosculi circa 0-7 cm. long., 
puberuli ; limbi lobi infra apicem birsutuli. Achsenia paullo 
ultra 0-1 cm. long. Pappi squamse 0-13 cm. et set® 0-3 cm. 

i:ae chief peculiarities of this species are the lowly habit, 
slender branches, small scattered narrowly spathulate leaves, 
ovoid heads, and barbellate pappus. 


§ Teplirodes. 

Veenonix natalbnsis. Sell . Bip . 

TJkambaiie ; G. F. Scott FlUot, no. 6465 
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Goldfields; Bev. W. Greenstoclc. Pretoria; Br. A. Belmann, 
no. 4064. 

Y. CALYCULATA, sp. Hov. Elata, caule erecto striato minute 
pubescente vel pnberulo, ramulis crebro foliosis gracilibus, 
foliis sessilibus linearibus vel anguste lineari-lanceolatis apice 
nmcroniilatis iutegerrimis supra puberulis mox glabris subtus 
albide sericeo-tomentosis, capitulis parvis ad apicem raniiiiorutn 
laxe corymbo&is campanulatis pauci- (circa 10-) flosculosis, 
involucri insigniter abbreviati 4-seriatis pubescentis phyllis 
perpaucis inter se subaequilongis extimis lanceolato-subuiatis 
intermediis ovatis una cum intimis oblongis breviter apiculatis 
sub apice minute serrulatis ibique purpurascentibus ceteroquin 
viridibus^ acnaeniis cylindrico-turbinatis obscure costatis dense 
pubescentibus, pappi setis exterioribus paucis quam interiores 
albo-sericeas muito brevioribus. — F. natalensis^ Scb. Bip., 
Britten, in Trans. Linn. Soc. ser. 2, Bot. iv, (1894) p. 18. 
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J^'yassaland, Mount Milangi ; A. Whyte. Shire; 

^coU 

Folia 6*0 cm. x 0*6 cm. attingentia, moclica vero 2*0-3*0 long., 
0*l-0*2 cm. lat., marginibus revolutis. luYoliicra vix 0*8 cm. 
long., et totidem diam. ; phylla extima 0*18 cm. reliqua 0*25 cm. 
long., uninema. Flosculi 0*5 cm. long., extus puberaii. 
AclisBnia fere 0*2 cm. long., 0*05 cm. lat. Pappi setm exteriores 
0*1-0*15 cm. interiores 0*4 cm. long. 

Fistinguished from Vermnia natalensis, Sch. Bip,, by infer aha 
tlie narrower leaves, tbe remarkably short involucre, and the 
aclienes with a shorter pappus. 

Tebnonia Kbaussii, Sch^ Bip, 

Transvaal, Pretoria; Z)r. A> Behmamt, no. 4450. Orange 
Eiver Colony, Eeitfontein ; Id. no. 8692. 

Y. HiBSUTA, Sah. Bip. 

Transvaal, Pilgrim’s Eest ; Bev. W. Greeiistoch. Pretoi’ia ; 
Dr. A. Behmann.^ no. 4457. 

§ Gyanopis. 

V. Leopoldi, Vatke. 

Somaliland, Sheik Mabomet; Dr. Donaldson Smith. 

Y. ASTEBiEOLiA, Bokev. 

Kandi, 6-7000 feet; G. F. Scoff Flliof., no. 6695. 

Y. ISTestob, sp. nov. Fruticosa, erecta, rigida, sursuin raniosa, 
ramis rigidis una cum caule crebro foliosis, caule valido subtereti 
striato dense sericeo-hirsuto deinde pubescente, foliis approxi- 
matis oblongo-lanceolatis acutis sessilibus basibus leviter am- 
plexicaulibus supra necnon subtus dense sericeo-hirsutis demum 
pagina superiore pilorum delapsu scabridulis, capitulis dense 
corymbosis mediocrlbus obovoideis multiflosculosis, involucri 
pubescentis 6-seriatis phyllis extimis anguste lineari-laiiceolatis 
acuminatis reliquis lineari-lanceolatis apiculato-acuminatis viri- 
descentibus apice sfcpe leviter purpurascentibus, achseniis sub- 
cylindricis obscure 5-costatis pubescentibus, pappi albidi setis 
exterioribus brevibus mterioribus seabridis exteriores longe 
excedentibus. 

Hah. ISTyassaland ; 1891, no, 44; 1895, no. 129. 

Caulis 0*4-0*5 cm. diara. Folia modica 3"5-4*0 cm. long., 
0‘9-l*2 cm. lat., juniora vero multo minora se. 1’0--1*5 cm. long., 
0*5-0*6 cm. lat. Capitula fere 1*5 cm, long., sursum 1*0 cm. lat. 
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Involiicri plijlla extima 0*4 cm. intermedia 0*8 cm. iiitima 
1*0 cm. long. Uosculi 0*8 cm. long., extus piibernli. Acbrnnia 
0*25 cm. long., pallida. Pappi setae exteriores 0*12 cm. interiores 
0*65-0*7 cm. long. 

A plant of very distinct appearance. The rigid habit, in- 
dnmentum, amplexicaul leavesj narrow hairy involucral leaves, 
and pubescent achenes are its chief characteristics among its 
fellows of the section. 

VEBiifOKiA. MiLiJTJiAisrA, sp. nov. ; caulibus brevis simis e rhizo- 
raate sat crasso ortis, foliis congestis sessilibus vel subsessiiibus 
obovatis vel obovato-oblongis nonnunquam oblongo-oblanceolatis 
nunc acutis nunc obtusis nunc obtusissimis deorsuin smpissime 
longe attenuatis rare obtusis dimidiorum superiorum marginibus 
dentatis vel denticnlatis vel solummodo undulatis ceteroquin 
integris utrinque puberulis tenniter membranaceis in sicco 
viridibus, scapo folia excedente rarissime bracteato ascendente 
snrsum arete et breviter pubeseente capitulas paucas vel 
paupercas minnseulas corymbosas brevipednneulatas circa 25- 
flosculosas gerente, involucri campanulati puberuli phyllis 
8-seriatis extimis lineari-ianceolatis quam reliqua oblonga brevi- 
oribus omnibus breviasime aeuminatis, flosculis involucrum bene 
superantibus, achseniis nondum maturis cylindricis 5-costatis 
setulosis, pappi sordide albi setis 2-seriatis scabridis exterioribus 
quam interiores multo longioribus. 

Hal, Mount Milanji, 1891 ; A, Whyte^ no. 194. 

Ehizoma circa 0*5 cm. diam., sparsim fibrosum. Caulis modo 
0*3-0*4 cm. alt. Polia 5*0-9*0 cm. long., juxta medium l*2-4*0 
cm. lat . ; costa centralis supra plana subtiis eminens ; petiolus 
summum 0*2~0'4 cm. long. Scapus 10'0-20*0 cm. alt., bracteis 
1-2 anguste linearibus vel setaceis 0'5-2*0 cm. long., et 0*1 cm. 
kt. (rarissime fere 3*0 cm. long, et 0*25 cm. lat.) onustis. 
Pedunculi ssepissime 0*3-1 *0 cm. long., pubescentes, 1-2- 
bracteati vel nudi. Capitula expansa 1*2 cm. long., 1*0 cm. 
diam. Involucri 0*6 cm. long, phvlla extima 0*35 cm. long., 
0*08 cm. kt. j phylk reliqua 0*4-0*45 cm. long, (intima quam 
intermedia paullulum longiora) et 0*13 cm. lat. Corollse pur- 
pureae, obscure puberulse, 0*6 cm. long. Achfenia vix 0*2 cm. 
long. Pappi^ setae exteriores 0*03 cm. interiores circa 0*5 cm. 
long. 

Easily distinguished by means of the usually broad, thin, 
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almost rosulate leaves, the scapes with few smallish heads, and 
the relatively short involucre of few leaves. 

Terivonia Migeodi, sp. nov. Herbacea, elata, caiile subtereti 
ramoso elegauter striato mox fere omniuo glabro, foliis sparsis 
sessilibus ovatis obtusis basi amplexicaulibus integris glabris, 
oapitulis subparvis ad apicem ramulorum laxe corymbosis late 
campanulatis circa 18-dosculosis, involucri puberuli 5-seriatis 
pbyllis extimis minimis late subulatis acutis reliquis oblongis 
mucronulatis trinervibus sursum atro-purpureis intimis elongatis, 
achseniis parvis late turbinatis 5-costatis costis latis et valleculis 
angustissimis sejunctis griseis glabris, pappi setis exterioribus 
interioribus scabridulis manifeste brevioribus. 

Eah. l^igeria, Lokoja or Abbeokuta ; eTl E. Migeod. 

Eolia 2*0-3*5 cm. long., usque ad 1*5 cm. lat., tenuiter 
membranacea. Capitula 0-7 cm. long., vix totidem lat. In- 
volucri phylla extima 0*15 cm. intermedia 0*3 cm. iutima 0*6 cm* 
long. Achgenia 0*12 cm. long. Pappi setae exteriores 0*3 cm. 
interiores 0*6 cm. long. 

A species of familiar appearance, which, however, I have been 
unable to match at the British Museum or at Elew or from 
published descriptions of Vernonias not in this country- At a 
first glance it reminds one of F. plumhaginifolia, Penzl, but the 
nearly glabrous condition, the differently shaped amplexieaul 
leaves, the broadly turbinate glabrous achenes, and the longer 
outer setae of the pappus are characters by which the two can 
be easily distinguished, 

§ Xipholepis* 

y. FASTIGIATA, Oliver Hiern, . (F. Scliinzii^ 0. Hoffm.) 

Damaraland; T. G. Men, . Transvaal, Makapansberg ; Dr, A. 
Melimann^ no. 5452. 

^ Meca neuron m 

y. AMYGDALIT^A, DelUe. 

Kavirondo, 4—5000 feet ; 6r. F. Scott MUiof, no. 7020. 

Buwenzori Mountain, 5-6000 feet ; 2^. no, 7840. 

y. GLABRA, Vatice, 

Shire ; G, F. Scott Mlliot, no. 8963. Tanganyika ; 22. 
no. 8320. Zambesiland in sandy soil ; F. WehL British 
Oentral Africa ; A, Blayney Bercemh Between Zanzibar and 
IJyui; Bev, W. M\ Taylor. 
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§ Btengelm* 

Verkokia masaieksis, sp. iiov. Elata, caule folioso striato- 
pubescente, Mik majusculis brevipetiolatis ellipticis? acutis Tel 
euspidulato-acuminatis basi obliquis neciion cuneatim angustatis 
marline dentatis supra scabriusculis subtus pallidioribus et 
prsesertim in nervos eleganter reticulatos pubescentibus, capitulis 
submediocribus corymbosis campamilatis brevipedunciilatis, 
invoiucri glabri 5-6’-seriatis pliyllis exterioribus abbreviates 
puberulis (reliquis glabris) extimis lanceolatis serr. TL & III. 
ovatis acutis interioribus oblongis vel lineari-oblongis et appendice 
parva brunnea acuta corouatis omnibus pallide virescentibus et 
uninervibus, acbseniis immaturis anguste cylindricis 5~costatis 
puberulis, pappi straminei setis exterioribus abbreviatis aliquan- 
tulo ampliatis interioribus scabriusculis. 

Rah. Masailand, 7-8000 feet ; G. F. Scott Flliot, no. 6780. 

Eolia 7-0-12-0 cm. long., S*6-6*0 cm. lat. ; petioli circa 0-6- 
0*9 cm. long., pubescentes. Involucrum O’G cm. long., 0-7 cm. 
lat.: pbylla exteriora 0*2-0-3 cm. interiora 0*5-0’6 cm. long.. 
Ach^enia 0*23 cm. long., 0‘04i cm. lat. Pappi setae exteriores vix 
0*1 cm. interiores 0*6 cm. long. 

A plant with much superficial resemblance to F. EoUtiiy 
O. Hofim., which, however, is a member of another section. Its 
nearest congener is undoubtedly F. ahyssinica^ Sch. Bip., from 
which it differs entirely in leaf and in many other details. 

V. ABTSSIKrCA, Sell. Bip. 

Somaliland, near Lake Marsabit ; Lord Delamere. 

Y. Kotschyaka, Sch. Bip. 

Somaliland, Sheik Mahomet ; Dr. Donaldson Smith. 

Y. oxYCiBA, O. Eoffm. 

East Equatorial Africa ; Bev. TF. E, Taylor. 

Y. ciRRiEEEA, sp. BOV. Erecta, elata, caule lignoso valido 
dense ac minute fulvo-velutino sat crebro folioso, foliis anguste 
ellipticis apice pungentibus basi parum attenuatis margine crispe 
undulatis et distanter calloso-denticulatis supra scabridis subtus 
prsesertim in nervos eminentes fulvo-pubescentibus petiolis 
brevibus robustis pubescentibus fultis, capitulis mediocribus laxo 
corymbosis late campanulatis multiflosculosis, invoiucri abbreviati 


COMPOSITE ELOBA OF AFEtCA. 


321 

a flosculis bene superati 5-seria.tis puberuli pbjllis OTatis apice in 
cuspid em lanceolatam longe acuminatam Tirideai desinentibus 
margiiiibus iiitegerrimis intimis obtnsissimis (sc. cuspide orbis) 
et iiiargine angustissimo scarioso onustis, acliseniis anguste 
cyliiidrico-turbinatis inconspicue 5-costatis glandulosis, pappi 
saturate stramiaei setis achania longe exeedeiitibus scabridis. 

Hah. IN'jassaland ; J. Buchmimi^ no. 370 of 1895 collection. 

Caulis circa 0*6 cm. diam., obscure striatus, deinde erninenter 
lenticellifer. Eolia usque ad 15*0 cm. long, et 7*0 cm. lat. ; 
summa 8*0 cm. long,, in sicco subtus pallidiora. Corjmbus 
circa 18*0 cm. diam. Pedunculi fulyo-velutini, modici 1 *5-2*0 cm. 
long., bracteolis paucis parvis angnstissimis onusti. Involiicri 
0*7 cm. long, et 1*0 cm. diam. plijlla extima vix 0*4 cm- inter- 
media 0*5 cm, long., lisec siimmum fere 0*3 cm. lat., pbjllorum 
ext. et internied. cusjndes patentes, phylla intima 0*5 cm. long. 
Corollse 0*8 cm. long., extus puberuli. Acbsenia 0*3 cm. pappi 
setce 0*8 cm. long. 

Apparently near Vernonia ocvyura, O. Hofftn., but very diferent 
from it in many respects. 

Yeenohia euwejS'zobiein^sis, sp. iiov. ; eaule valido crasse fulvo- 
pubescente demuin glabrescente, foliis ovato-oblongis obtusis 
margine denticulatis deorsum in petiolum anguste alatum sensim 
coarctatis supra pnbescentibus mox scabriusculo-puberulls subtus 
prsesertim in nervos eminentes pubescenfeibus, capitulis medio- 
cribus dense corymbosis snbspliseroideis multiflosculosis, involucri 
glabri 5-seriatis pbyllis extimis lineari-subulatis seriei IL lineari- 
lanceoiatis reliqnis oblongis et prsesertim seriei III- appendice 
oblonga obtnsa vel acuminata scariosa pallide brunnea onustis, 
acbseniis anguste cylindricis lO-costatis puberulis fuscis basi 
callosis, pappi straininei setis exterioribus paucis quam interiores 
scabriusculas apice leviter dilatatas multo brevioribus. 

Hob. Euwenzori Mountain, 6-8000 feet ; G. H Scott Elliots 
no., 7673. ■ ■ ■ ' ' ' 

Polia 6*0-10*0 cm. longa, 2'5-4*0 cm. lat., firme membranacea, 
subtus pallidiora ; petioli circa 1*0-2*0 cm. long., pubescentes, 
horum aim undulatsB. Involucri 1*2 cm. long, et lat. pliylla 
extima 0*6 cm. seriei II. 0*7 cm. seriei III. 0*5 cm. cum appen- 
dice 1*0 cm.long., lisec 0’2-0*3 cm. lat., pby 11a interiora (appendice 
brevi inclusa) 1*0"1*2 cm. long. Corolla 1*5 cm. long.; tubus 
angustissimus, minute glandulosus. Acbgenia 0*3 cm. long., 


322 


HE. SPEirOEE MOOEE OIT THE 


0*08 eiii. lat. Pappi setae exteriores circa 0*3-0*5 cm. iiiteriores 
fere 1*0 cm. long. 

Var. G-LABEA. Canlis glaber vel sunimum puberiilus. Polia 
omnino glabra. 

Sal), Puwenzori Mountain ; Q. F. Scott Elliot^ no, 7679. 

The comparatively small densely clustered heads, the small 
achenes, and long set^e of the pappus are the chief characteristics 
of this plant. 

Yeenoota PEOLixA, sp. uov. ; caule ascendente fere a basi 
ramoso tereti sulcato minute fulvo-toinentoso deinde pubescente, 
foliis paucis sparsis sessilibus angusteoblongo-linearibus utrobique 
obtusis distanter denticulatis integrisve coriaceis supra glabris in 
sicco fuscis nec nitidis subtus fulvo-tomentosis, capitulis medio- 
cribus in paniculis iaxis paucicapitulatis caulem vel ramulos 
terminantibus dispositis, involucri subglobosi phyllis 4~seriatis 
exterioribus ovatis quam interiora (sc. serr. III. et lY.) oblonga 
manifestebrevioribus omnibus appendicebrevissima griseo-pubes- 
cente coronatis ceterum glabris et chartaceis et brunneis, coroilis 
involucrum bene excedentibus, acbseniis cylindricis 8-stri.atis 
fulvo-pubesceiitibus, pappi involucrum superantis sfcraminei setis 
subsquamiformibus 2-seriatis exterioribus quam interiores apice 
anguste lineari-spathulatae seabridse multo brevioribus. 

. Sah Urundi; G. F, Scott Elliot, no. 8383. 

■ Planta circa semimetralis. Polia fere usque ad 10*0 cm. long., 
0* 8-1*0 cm. lat., subtus eminenter reticulata. Pedunculi 1 *5-6*0 
cm. long., nudi, ipso sub capitulo aliquantulum dilatati, fiilvo- 
toraentosi* Involucrum 1*0 cm. long., tantundem vel paullo ultra 
diam. ; phylla extima 0*4 cm. intima 0*8 cm. long. Corollm 
purpuresB. Achmnia 0*4 cm., pappi setse exteriores 0*2 cm. 
interiores 0*7 cm. long, 

Not very like any of its fellow- members of § Sten^elia; this 
may be distinguished by its prolix habit, narrow leaves tomentose 
below, and the long-stalked short involucres. 

I have seen the lower part of a corolla of this plant at Ke w 
(there is not even that in the case of the Museum specimen), but 
there can be no doubt as to the genus. 

Y. HOMiLOOEPHALA, Sp. uov. ; caule crebro folioso minute ac 
elegantissime fusco-velutino deinde puberulo, foliis oblanceolato- 
oblongis aeutis margine denticulatis deorsum sensim angustatis 
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supra fere glabris subtus dense pubescentibus necnon in nervuni 
Hiedianuin minute rnfido-velutinis petiolis velutinis fultis, eapi- 
tulis submediocribus multiflosciilosis dense aggregatis subapbaer- 
oideis, iiavolucri puberuli circa 7-seriatis pbyllis subscariosis 
pallide viridibus exterioribus angnste linearibns appendice liaeari 
elongata onustis pbyllis interioribus oblongis et appendice lanceo- 
lata vel lanceolato-oblonga papyracea pallida coronatis, acbseniis 
subcyliiidricis eleganter multicostatis nigerrimis nitentibus fere 
omnino glabris, pappi straminei setis scabriusculis. 

Bab. Man, 7000 feet ; a. B Scott Mliot, no. 7058. 

Folia 4*5-6*0 cm. long., lv5-2-0 cm. lat, firme membranacea; 
petioli 0*5-l’0 cm. long., supra canaliculati. Capitnlorum 
glomeruli 4’0-5'0 cm. diam. Involucra 1*2 cm. long, et lat. ; 
pbylla exteriora 0‘5-0*6 cm. intermedia usque ad 1*1 cm. intima 
0*9 cm. long. Corollse circa 1*0 cm. long. Aebasnia vix 0’8 cm. 
long. Pappi setae 0*8 cm. long., apice parum amplificatae, adjectis 
paiicis parvis exterioribus brevioribus. 

Allied to Vernonia mwenzoriemis^ S. Moore, but differing in 
tbe clothing of the stem, the shape and indumentum of the leaf, 
the shape of the appendages to the involucral leaves, and the 
broader very dark and shining many-ribbed achenes. 

VEKiiroi^iA PTJMILA, Kotschi/ ^* Fe^v, 

Nandi : (r. F. Scott Mliot^ no. 7037. 

V. isTANnEKsis, sp. nov. Humilis acaulis foliis radicalibus 
sessilibus oblanceolatis obtasis margioe undulato-denticulatis 
glabris e rbizomate erasso fusco-lanato oriundis, pednnculis folia 
excedentibus vel subaequantibus monocephalis striatis juxta 
apicem minute j)ubescentibus eeterum glabris, capitulis magnis 
late campanulatis multiflosculosis, iovolucri glabri 4-seriatis 
pbyllis oblongo-lanceolatis acuminatis margine minute ciliatis 
intimis abbreviatis et appendice lanceolata acuminata seariosa 
coronatis (reliquorum appendice viridi), achseniis subcylindricis 
basi aliquantulo angustatis 10-costatis setulosis, pappi straminei 
setis scabriusculis apice nequaquam dilatatis adjectis paucis 
exterioribus brevioribus. 

Bab, Nandi, 7000 feet j G. F. Scott Fllioi^ no, 7032. 

Phizoma 1*5 cm. crassum. Folia 6*0-8*0 cm. long., 1*0 cm. lat., 
firme membranacea, nervus centralis latus, subtus promiuens. 
Pedunculus 4*5-15 0 cm. long., erectus. Capitula 2*0 cm. long., 
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3-0 CB> diam Involucri phylla eztima 0-8-1-0 cm. mtemedia 

.2 cm.itLa(cumappendice) l-6 cm^long. 

0-8 cm. long., sursum 0-2 cm. diam. Pappi setm usque 13 cm. 

long., exteriores circa 0-7 cm. long. . , „ii j;.,. 

Allied to Vernonia pumila, Kotschy & Peyr., u w - 
tintuished by reason of the leaves being contemporaneous with 
the^’flowers.tbe one-beaded peduncles, larger heads, 
lucral scales, longer and 

an apical dilatation. F. macrocyanus, O.Hoto., - 

heads, more lengthily acuminate involucral leaves, and qu 

dififereiit aclienes. 

Yeehohia peeeaeta, sp. nov. Aeaulis, aphylla ?, 
maiusculis sessilibus e rhizomate dense fusco- anato solitat im 

oriindis campanulatis mnltifiosculosis, involucri 4- senates phyllis 

lanceolato-oblongisappendicescariosaatro-purpurea dorsopilo ula 

onustis, achieniis stricte cylindricis 8-eostatis setulosis pallidis, 
pappi straminei setis scabriusculis sursum baud dilatatis 

^ mh. Dry bills at Karagwe, 4-5000 feet ; ©. F. Seott Mhot, 

"""cajftula 1-5 cm. long., 2-2 cm. diam. Involucri phylla extima 
circa 0‘5 cm. intermedia 0‘8 cm. intima I'l cm. ong. oro 
1-0 cm. long., extus minute glandules®. Achmnia 0-4 cm. long., 

0-12 cm. lat. Pappi set® I'O cm. long. . xi. 

Allied to the species just described, which has leaves at the 
time of flowering, larger stalked heads, different apendages to 
the involucral leaves, and larger achenes narrowed below, it is 
also very close to F. cUUnocephala, 0. Hoffm., differing from 
chiefly in the markedly narrower heads, the fewer and broadei 
involucral leaves, and the longer achenes. 

This species and the one preceding it would he referred to 
§ LaehnorMca by those who follow Dr. Hoffmann s classification 

of the genus. 

Y. Tehoeeaha, Oliver. ^ -c a 

Sal. Neighbourhood of Albert Edward Nyanza ; G. F. k,cott 

Elliot, no, 

^ Strdbocalyx, 

HbA Nyassaland ; no. 27 of :^95 collectip. 

Euwenzori Mountain, 5-6000 feet ; <?. F. Scott Mhot, no. 827/ . 
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Yertokia SUBIJLIGERA, O. (ex descript.). 

East B^^ERtorial Africa ; Med* W^* E* Taylor* Masai Higlilaiids, 
6000 feet ; G. E* Scott Elliot, no, 6762, 

These specimens agree excellently with Er. Tloffmanns 
description. 

Y. ponocoMA, Sell* Mip* ex Oliver JIiern,in EL Trop* Afr* 
iii. p. 296. 

Eiiwenzoi'i Mountain, 8000 feet; G. E* Scott Elliot, no. 76S3. 

Tribe A s t E r o i n e jb. 

Ptebojsia, Linn. 

P, FLEXiCAELis, Linn* fiL, var. mixor, var. nov. Eolia nec 
ultra 1*0 cm. long., plerunique vero breviora. Capitula modo 
1*2 cm. long., 12-flo8Culosa. Pappi setse 0*5 cm. long. 

Cape Colony ; JDr* A* Mehmann, no. 2843. 

P. Eenii, sp. nov. Yeri similiter fruticulosa, ramosa, tenui- 
ramea, raniis minute albo-tomentosis mox glabrescentibus, foliis 
oppositis anguste linearibus obtusis subcarnosis triquetris vel fere 
plains seiiioribus patentibus vel efciam recurvis, capitulis mediocri- 
bns circa 15-flosculosis turbinato-obovoideis ex apices ramorum 
solitatim oriundis sessilibus, involucri phyllis circa 7-seriatis 
lanceolatis spinoso-acuminatis membranaceo-scaidosis uninerviis 
araneosis iaterioribus satis elongatis necnon fere giabris, corollis 
involucre brevioribus, styli ramis elongatis, achaeniis compressi- 
usculis apice truncatis glandulosis dense albido-villosis, pappi 
setis mixltis achcBuxo longioribus rigidis scabridis purpureis. 

Sah. Damayaland, 1879; T* G* Een* 

Kami 0*15 cm. diam., cortice cinereo obducti. T'olia 1*0-1*3 
cm. X 0*1 cm., juniora vero breviora, haec itaque magna pro parte 
secus ramulos abbreviates imbrieata. Capitula in toto 1*3~1*5 
cm. long., circa 1*0 cm. diam. Involucri pliylla extima 0*35 
cm., intermedia circa 0‘6 cm. intima 1*1 cm. long., plurima 
sursuni purpurascentia. Eeceptaculum planum. Elosculi 0*7 
cm. long., flavi sursum purpurascentes. Styli rami 0*2 cm. long., 
horum appendices 0*07 cm. long. Aebasnia 0*22 cm. long. 
Pappi setae circa 1*1 cm. long. 

The affinity of this pretty plant is undoubtedly with E* inoana, 
DC., from which it differs in indumentum, in the form and 
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araneoae clotliing of tbe inTOlueralleaves, in the broader capitula 
with a greater number of florets, in tbe purple pappus, &e. 

Beteis, Adans. (Felicia, Cass-), 

B. ebicieolia, S^iern, {^Felicia abyssinica^ Sell. Bip.) 

Kikuyu Escarpment, Br. J. W. Gregory. Nandi, 6-7000.feet ; 
a. F. Scott Elliot, no. 6985. Kidung, 7000 feet ; Id. no. 6537. 

Var. ? AKTHEMOIDES, Sierti. 

Damaraland; T. G. Fen. Karagwe, 4-5000 feet; G. F. 
Scott Fliot, no. 8136. 

Kidorella, Cass. 

N. MICBOCEPHALA, Steetz* „ ^ , tvt 

Between Zanzibar and Uyui; Bev. W. E. Taylor. Nyassa- 
land ; J. Buchanan, 1895, no. 232 ; G. F. Scott Elliot, nos. 8294 & 

8401. ' ' 

]Sr. RESEBIEOLIA, .BO. 

Bamaraknd, T. C. Een. 

N. Welwitschii, sp. n. Pubescens vel subglabra, eaule 
erecto eopiose folioso, foliis Hnearibus raro anguste lineari- 
lanceolatis aeutis obtusisve vel etiam brevissime uncmulatis S'O- 
5-0 cm. long., 0-1-0-7 cm. lat., involueri phyllis Imeari-Janeeolatis 
breviter acuminatis, ligulis involucrum bene superantibus nempe 
in toto 0-5 cm. long.— iV. soUdaginea, Hiern, Cat. Welw. PI. m. 
p. 550, nee DC. Microglossa angolensis, var. linearifolia, 0. 
Hoflm. in Bob Soc. Brot. xiii. (1896) p. 22, saltern quoad speee. 

■Welwitschiana. c, 

Huilla; Welwitsch, nos. 3418, 3419. South-west 
Africa, on tlie Kubango beyond Kabindere, at 1150 metres; 

AT. Baum^ no. 342. ^ ^ 

To be distinguished from AT. solidaginea by its acuminate 
involucral leaves and relatively long ligules, ^ in •wMcb latter 
character it much resembles jSf, fedunculata^ Oliver. 

Microolossa, BO. 

M. TOLUBILIS, BO. 

XJkanibane, 4000 feet; C. F Scott JEJlliot, no. 6336. 

M. IBook, ill. 

Euwenzori Mt., 7-8000 feet; O. F. ScoU no. 7690. 
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Micboolossa Hilbebeak-btii, 0 . Eqffm- (ex descript.). 

Giryauia and Tsimba Mountains ; I^ev. TF. E, Taylor, 

The specimen answers fairly well to the description, but the 
leaves are smaller (2*0 cm. long and at most T5 cm. broad). The 
same plant is at Kew, collected by Eev. T. 'Wakefield at Kibe. 

M. Elmotix, sp. nor. Eruticosa, caule erecto robusto dense 
albo-'tomentoso sursiim sparsim ramoso, foliis lanceolatis breriter 
acuminatis in petiolum brerem desinentibus supra glabrescentibus 
subtus in nerris arete reticulatis minute albo-tomentosis ceterum 
pubescentibiis, capitulis parris dense corymbosis corymbis 
pedunculis albo-tomentosis quam folia brevioribus suffultis, 
involucri tomentosi phyllis 3-seriatis lanceolatis aliquantiilum 
erosulo-serrulatis uninervibus interioribiis quam exteriora paullo 
majoribus, receptaculo nudo, radii flosculis circa 25 disci circa 
illoruni ligula oblonga stylum paullulum superaute, acheeniis 
compressiusculis pubescentibus, pappi setis imiseriatis scabridis. 

Sal, Masailand, Kidung, Lake Naivasha, 6000 feet; Q-. F, 
Scott Elliot^ no. 7034. 

Caulis usque ad 0-4 cm. diam. Folia modice 8*0-10*0 cm. long, 
(summa vero breriora) et 1*6-~1*8 cm. lat. ; petioli circa 0*5 cm. 
long. Corymbi usque ad 7*0 cm. diam. Involucra 0*23 cm. long.; 
phylla extinia 0*2 cm. interiora 0*22 cm. long. Flosculorum 
fern, corollse tubus 0*15 cm. long. ; horum ligulaO’l cm. long. 
Achmnia 0*1 cm. pappus 0*23 cm. long. 

A very distinct species easily recognized by its close white 
tomentose indumentum. 

Adans. (QonyzsL^ Less.), 

M. PYBBHOPAPPA, 

Uganda, G, F, Scott Elliot, no. 7438. Horth-east Tropical 
Africa, between Cantalla and Ha dda ; Lord Delmnere, 

M. BUWEKzoBiENSis, sp. iiov. ; caule valido erecto folioso- 
hirsuto-piibescente, foliis confertls sessilibus anguste iineari- 
lanceolatis basi leviter amplesicauiibus apiee pungentibus integris 
vel rare denticulatis supra scaberrimis subtus pubescentibus, 
capitulis parvis in corymbis terminalibus sat longe pedunculatis 
hispidulo-pnbescentibus dispositis multiflosculosis, pedunculis 
propriis capitula excedentibus, involucri subcylindrici pubescentis 
pbyllis 5-seriatis serr. I. et 11. brevioribus lanceolato-oblongk 
reliquis lines rLlanceolatis omnibus acutis, receptaculo subpiano 
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foTcolato foveolorum aiigulis sffipe jK-oduetis, flosculorum fern, 
corollis breviter ligulatis, aelijeniis augusfcis utrinque uninervibus 
piloMulis, pappi setis sordide albis uniseriatis. 

Kal. Euwenzori Mountain, 5300 feet ; &. F. Scott Elliot, 
no. 7614. 

Folia iiiodice 4-0-5-0 ein. long., saapissime 0-4-0-6 cm. lat., 
firme membranaeea, uninervia. Pedunculi circa 8-0 cm. long. 
Involucri 0-4 cm. long, phylla exteriora 0-3 cm. interiora 0-4 cm. 
long. Corollarum fern, tubus 0*15 cm. et ligula 0-4 cm. long., b®c 
integer vel bifida. Achasnia 0-12-0-14 cm. long. Pappus 0-4 
era. long. 

Allied to Marsea pyrrliopappa, Hiern, from wiiicb it differs in 
the shape of the amplesicaul leaves, in the broader involueral 
leaves, the somewhat different female florets, Ac. 

Muesea taeiegata {Qonyza variegata, Seh. Bip.). 

Mt. Euwenzori, 7-8000 feet; G. E. Scott Elliot, no. 7576. 

M. BUBSOAPOSA (Conysa suhscaposa, 0. Hoffm.). 

jMandi, 7-8000 feet ; G. E. Scott Elliot, no. 6862. 

M. SPAETIOIDES, jKerR. 

Karagwe, 4-5000 feet, G. E. Scott Elliot, no. 8113. Stevenson 
Eoad, 4-5000 feet, no. 8368. 

M. BOEANENSIS, sp. nov. ; cauleasceudente attenuate herbaceo 
e rhizomate sat crasso oriundo una cum ramis tenuibus abundanter 
foliosis araneoso-pubescente demum glabrescente, foliis sessilibus 
•oblanceolatis vel oblanceolato-linearibus apice nigro-mucronatis 
integerrimis prffisertim facie inferiore araneoso-tomentosis, eapi- 
tulis parvis eorjmbum pauei-(2-.5-)capitulatum terminalem 
longipeduuculatum efformantibus, pedunculis propriis capitula 
■excedentibus vel subaquantibus, involucri phyllis 4-seriatie 
lanceolatis aeutis acuminatisve extimis quam reliqua paullo 
brevioribus exterioribus deorsum araneosis, receptaculo convexi- 
usculo foveolato foveolorum marginibus breviter produetis, 
flosculorum fern, corollis breviter ligulatis, ach^niis 
setulosis utrinque uninervibus, pappi setis sordide albis vel 
pallide rubescenti-stramineis striete uniseriatis. 

Ilah. British East Africa, Boran, April 1895; Dr. Donaldson 

Smith. 

Planta usque ad 30-0 cm. alt. Eolia 2 0-3-0 cm. long., 0-35- 
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0*5 cm. lat., basi aliquantulam amplexicaulia. Pedunculi 10*0“ 
12‘0 cm. long., dense araneosi; pedunculi proprli usque ad 1*0 
cm, long. Coryrnbus 2*0 cm. diam. attiugens, ssepe vero angustior. 
luvoliicri paullo ultra 0*4 cm. long, pbylla extima 0*3 cm. interiora 
0*4 cm. long. Corollse lioruni fern, pilosse ; harum tubus 0*25 cm. 
et liguk yix 0*1 cm. long. Achaenia 0*12 cm. et pappus 0*4 cm. 
long. 

A very distinct species recognized by the indumentum and 
shape of tbe leaves, the small corymbs supported on their long 
peduncles, &c. In habit, and especially in the form and clothing 
of the leaves, it closely resembles Niclorella ])edunculata, Oliver. 

Marsea CELEBRIS, sp. nov. ; caule ascendente sparsim ramose 
hispidulo, foliis 2 }arvis sessilibus oblongis obtusis piimatifidim 
lobatis piloso-pubescentibus, capitulis parvis incorymbis termin- 
alibus densis multicapitulatis clispositis multiliosculis flosculis 
perpaucis bermaphroditis, peclunculis proppiis capitulis subsequi- 
lougis pubescentibus, involucri campanulati puberuli phyilis 
3-seriatis extiinis brevioribus lanceolatis reliquis lanceolato- 
oblongis omnibus acutis et margine liyalinis, receptaculo 
crassiusculo alveolate alveolorum marginibus breviter productis, 
flosciilorum fern, corollis omniuo tubulosis glabris, aebseniis 
glabris marginibus induratis faciebus iminervibus vel nervo 
orbis, pappi aibi setis paucis nniseriatis. 

Rah. Mau, 8000 feet ; R F. Scott MUot, no. 6907. 

Polia fere usque ad 3*0 cm. long, et circa 1*0 cm. lat, Invo- 
iucri 0*42 cm. long, circa 0*4 cm. diam. pbylla extima 0*3 cm. 
reiiqua 0*4 cm. long. Flosculi bermaph. circa 5. Flosculorum 
fern, corollse 0*15 cm. et stylus vix 0*4 cm. long. Aebsenia 
immatura 0*075 cm. long. Pappi setae circa 14, 0*3 cm. long. 

To be compared wirli 3L ahyssinica {Gonyza ahyssinica^ Scb. 
Bip.), from which it differs in respect of the slightly broader 
eglandular involucral leaves, female florets with slenderer glabrous 
corollas and longer styles, tbe different shape of tbe hermaphro- 
dite florets, and, judging from their immature condition, the 
smaller glabrous achenes. 

PsiADIA, t/lmg'. 

P. IMANA, Olivei^ ^ Riern. 

British East Africa, Dadaro, 3700 feet , Lord Ddamere. 

LINN. JOURIf. — BOTAKY, YOL. XXXT. 2 c 
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PSIADIA ARABICA, Jaul. # Spaoli. 

Tropical Bast Africa; Bev. W . IS. Taylor ; Dr. J. IF. Gregory. 
Kidung, 6-7000 feet, G. F. Scott Elliot, no. 6645. Somaliland, 

Mrs. Lort Phillips. 

Pluohea, Cass. 

P. SORPIDA, Oliver 4'- Hiern. 

Stittibiiru 5 C* ]P» Scott JLlHotj no. 6136. 

Si>Hji3RAi«THirs, Zinn, 

Macliakos, 5-6000 feet ; G. F. Scott MUot, no. 6594. Eiiwen- 
zori Mt., 6000 feet ; IcL no. 7585, 

S. SUATEOIiEKS, ZG. ' 

Leikipia, Guaso Larok ; Dr. Z W. Gregory. 

S. tjKAMBESSis, Tatke O. Hoffm. 

British East Africa, Le, 3700 feet ; Lord Zelamere. 

Oliver 4" Sier^ 

Ngomeni ; G. F. Scott MUot, no. 6262. 

S. Tatlorii, sp. noY. Herbacexis, verisiiniliter aiinuus, obscure 
puberiilus, eaule attenuato ramoso anguste alato, foliis parvis 
sessilibus oblongo-lanceolatis breviter apiculatis margine undu- 
latis minutissime glanduloso-punctatis, capitidorum glomerulis 
parvis siibsphferoideis sat loagepeduncu]atis,bracteis exterioribus 
7 subffiquilongis extimis lanceolatis interioribiis late oblongis 
omnibus longiuscule spinulosis, bracteis capitiila suffulcientibus 
late oblongis longe cuspidato-spiniilosis iitrinque puberulis 
margine scariosis sursurn ciliolatis, involucri j)lijliis 3 oblanceo- 
latis obtusissimis apice ciliolatis dorso carinatis ibique sursurn 
cristulatis, dosculis fern. 3-4, herinapb. 1-2, lioruin corollis prope 
basin maxime constrictis superne late dilatatis. 

JEal. German East Africa,, between Zanzibar and IJjui, 1SS6 
Bev. W . FZTaylor. 

Eolial-0-1‘5 cm. long., 0*2-0-3 cm. lat. Pedunculi modici 
circa 1*0 cm. long. Capitulorum glomeruli 0*7 cm. long., 0*8 cm. 
lat. Bractese exteriores circa 0*2 cm. long., barum appendix 
sxhnulosa totidem long. Braetese sulFulcientes 0*3 cm. long., 
appendix 0*2 cm. long. Involucri phylla 0*3 cm. long. Eioscu- 
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lorum liermaph. corollse ima basi O'OS cm. lat., mox usque ad 
00’2 cm. coarctatse inde usque ad 0’05 cm. subito dilatatjB. Flosculi 
fem. deorsum aliquantulo ampliati. Antberae basi breviter 
sagittatse. Flosculorum bermaph. stylus indivisus. Achasuia 
iramatura pilosa. 

Apparently nearest to SphcerantTius cristatm, O. Hoffm., but 
differing from that species in leaf, size and sbape of glomerules, 
shape of bracts, number and form of iuTolucral leaves, &e. 

Teipuoceph-alum, 0. Bofm. 

T. Houstii, 0. Boffni. (ex ic. et descript.). 

Tropical East Africa, Plains of Arusha, Tini and Kahe, 3000 
feet ; Hev. W. B. Taylor. 

Tribe InuLOiUEiE. 

Aetemisiopsis, gen. nov. (Plate 8.) 

Oapitula heterogama, disciformia, multiflosculosa, flosculis 
exterioribus femiiieis, pluriseriatis, iuterioribus 3-4 herma- 
pbroditis, omnibus fertilibus ; involucri subglobosi subscariosi 
pbyllis paucis,2-seriatis, inappendiculatis. Eeceptaculum parvum 
convexum, nudum. Oorollse feminese filiformes, apice S-dentatse ; 
bermaphroditffl regulares, tubulosae, limbo amplificato, 5-lobo. 
Anther® basi caudat®. Elosculorum fern. styH rami oblongi, 
obtusi; fiosculorum bermaph. truncafci, papillosi. Achffiuia 
oblonga, compressiuscula. Elosculorum fem. pappus brevis, 
cupularis ; fiosculorum bermaph. itaque sed conspicuus cupularis, 
adjectis setis brevibus tenuibus inter se ffiquilongis vel inmqui- 
longis 3-5. Herba erecta, copiose ramosa, facie odoreque 
Artemisiee. Eolia alterua, angusta, integra. Capitula parvula, 
solitaria, ramulos terminantes vel ex axillis foiiorum approxi- 
mantium oriunda. 

Aetemisiopsis mnEABis, sp. unica; caule tereti una euiu 
ramnlis breviter glanduloso-puberulis mox glabris, foliis 
sessilibus anguste linearibus obtusis uninervibus merabranaceis 

puberulis cito glabris, involucri pbyllis oblongis acutis margine 
scariosis necnon erosulo-eiliatis una cum pedunculis lana 
araneosa tenui obtectis, eapitulis circa 40-flosculosis, flosculis 
involuemm baud excedentibus, floseulorum fem. stylis tandem 
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exsertis liermaph. iiiclusis, acbaniis minimis bispidalis bruiineis 
<]uani cupnla eoronans loBgioribiis. 

Rah. Nyassaland ; 1895, no. 405. 

Planta saltern 35-0 cm. alt. Cauiis basi 0*25 cm. diaftn, ibiqne 
fibrillas pancas simplices emittens. Kamiili rigidi, gracilliini, 
mode 0-6 cm. diara. Polia modice i*5-2*0 cm. long., 0* 13-0*2 cm. 
lat. Pedunculi 0*l-'0*dj cm. long. Gapitula 0 22 cm. long.y 
0*3 cm. diam. liivolucri pbylla circa 0*7 cm. lat. Eeceptacnium 
0*1 cm. diam. Plosculorum fern, corollse 0*06 cm. long. ; hermaph. 
paullnlum longiores ; h^c 0*03 cm. diam. An therm oblonga), 
apice tenniter cuspidatse. Acbaeiiia 0*07 cm. long. Pappi setm 
0*03-0*09 cm. long., scabrinsciilm. 

Under the compound microscope the pappus-cupnle is seen 
to be composed o£ a number of thin rods closely united side by 
side except at the very tips, which are free. 

I find some difficulty in determining the exact position of this 
X)lant. There can he no donht that it should be referred to the 
series Tlugnctflidliecs of the subtribe Q-najphctliBcB^ and among the 
genera comprised in this series it perhaps comes nearest 
Ampliidoxa. But, irrespective of other details, the curious 
pappus oi Artemisiopsis affords a weighty reason for assuming 
that w’-e have here a new and distinct generic type. 

Acutroclike, BG. 

A. Hochstettebi, Sell* Bip. 

Machakos ; G. F. Scott Elliot, no. 6596. Urimdi ; Id. no. 8253. 
Ukamba ; Id^ no. 6449. 

A. LUZiTLOiDES, Vcitlce. 

Somaliland, Wagga Mountain ; Airs. Lort Bhillips, British 
East Africa ; Dr. J. W. Gregory. 

A. ScHIMPERT, Sell. Bip. 

MasailancI, 5600 I'eet ; Mau, 7-8000 feet ; G. F. Scott Elliot.^ 
nos. 6599, 6956. 

.Heliciibysitm, 

H. {Argijreia § Decimate) achiboclikoides, sp. nov. ; ramnlis 
ereefcis gracilibus foliosis dense araneoso-tomentosis, foliis parvis 
sessilibns ovato-lanceolatis obtuse acutis dense araneoso-tomen- 
tosis supra mox glabratis ibique leviter bullulatis, capitulis 
parvis campaiinlato-cyliiidricis 5-7-flosculosi3 in cymas parvas 
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multicapitElatas deiisas a foliis ultimis bracteatas dia^estis, 
involiicri S-seriabi pliyllis serr. late oblongis obtusissimis 

basi ipsa araiieosis pliyllis intimis spatbulatis omnibus fere 
omnino scariosis argyreis baud radian tib us. receptaculo piano, 
flosculis 1-3 exterioribus angusfcis femineis reliquis ber- 
maphroditis, acbasniis compressis glabris, pappi setis caducissimis 
scabriusculis sordide albis. 

Mah. Mount Milan] i, 6000 feet ; A, Wh^te. 

Eamuli circa 0‘1 cm. diam, Folia modice 1‘0-1*5 cm. long., 
0*35“0*6 cm. lat. ; nervi supra impressi, subtus eminentes. 
Cjmm l*5-3*0 cm. lat. Involucra 0*45 cm. long., 0*25 cm. lat. ; 
pbylla exteriora parum ultra 0*4 cm. long., summum 0*12 cm. 
lat. ; pbjila iiitima vix 0*4 cm, long., 0*08 cm. lat. Corollas 
0*25 cm. long. Aebasnia 0*07 cm. et pappus 0*3 cm. long. 

A very distinct species not likely to be mistaken for any other 
of § Bedinatm^ and which, but for the fact of most of its florets 
being hermaphrodite, would unhesitatingly be referred to 
Achy7'odine, 

Helichrtsum leptolepis, bo . 

Damaraland ; T. Q-. Ben. 

H. AKGTEOSPHiERTJM, BO. 

Damaraland; T. Gt. Ben. 

H. Stuhlmansi, 0. Hoffm. 

Mt. Buwenzori, 12,000 feet ; G. B. Scott Bllzot, no. 8106. 

H. ELEGAOTISSIMUM, JOO. 

Mt. Buwenzori, 0—10,000 feet ; G. B. Scott Blliot^ no. 8010. 

H. (Argyreia § Blegantissima) MisrnEirsE, sp. nov. Elatum, 
fruticosum ?, ramisteretibussulcatispubescentibus demum glabris, 
foliis sessilibus leviter amplexicaulibus iineari-lanceoiatis apice 
breviter pungenti-acuminatis supra puberulis subtus aliquan- 
tulum araneosis fl.rme membranaceis senioribus maxime revolutis, 
capitulis medioeribus late campamilatis pedunculatis multi- 
flosculosis in corymbum pluricapitulatum digestis, involucri 
glabri phyllis circa lO-seriatis fere a basi scariosis deinde 
radiantibns Jauceolatis acutis nitentibus albis interdum juxta 
basin dilute roseis, flosculis extimis femineis reliquis herma- 
phroditis, receptaculo nudo convexo alveolato, achseniis sub- 
teretibus glabris, pappi setis scabriusculis prorsus attenuatis albis 

Hal. JSTandi, 7-8000 feetj G. B Scott Elliot^ no. 6949. 
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Pkmta sesquimetralisex sclieda d. detectoris. Eolia 3*0-4 '0 cm. 
long., 0‘3-0*5 cm. raro usque ad 0*7 cm. lat. Corymb! circiter 
cS-o'cau. cliam. Pedunculi modice 0•^5-i*5 cm. long., araiieosi. 
Involucra I’O cm. long. ; pbylla extima 0*4-0* 6 cm. interiora fere 
1*0 cm. long., intima imminuta, lineari-oblonga, 0*4 cm. long., 
vix 0*1 cm. lat. Corolla 0*3 cm. long. Antherariim candae 
simpliees. AchsBnia adhuc valde cruda 0*05 cm. long. Pappus 
Tix 0*4 cm. long. 

Kear Kelklmjsum elegantumniim, DC., winch lias broader 
leayes, larger heads arranged only a few together on longer 
peduncles, all the florets hermaphrodite, pubescent aeheaes, &c. 

IlEniGiTEYSHM Meteei-Johahhts, Ilngl * 

Tropical East Africa ; W. Taylor. 

H. ABGTRAHTHUM, O. Soffm. 

Mt. Kenia, 10,000 feet ; ET. J. Mackinder, 1899. 

H. {Arcjyreia % B^lmroceflala) albo-bbhmehm, sp. nov. 
Ascendens, parvum, caule abundanter folioso una cum foliis 
dense araneoso-tomentosis, foliis sessilibus oblongis obtusis 
membranaceis inferioribus imbricatis summis sparsis necnou 
angustioribus, capitulis mediocribus ad apicem caulis scepius ad 
6-10 arete congestis circa 70-flosculosis flosculis omnibus herma- 
phroditis, involucri subglobosi circa 8-seriatis phyllis appendicibus 
baud radiaiitibus oYato-oblongis sursum brunneis deorsum albis 
exterioribus obtuse acutis quam interiora late obtiisa paullo 
brevioribus intimis spathulato-oblongis necnon omnino albis, 
receptaculo piano foyeolato, achmniis glabris, pappi setis corollas 
paullo ex cedentibus scabriuseulis sursum paullulum inerassatis 
albis. 

Hah. Cape Colony, Kondveld Mountain near Murraysburg ; 
W. Tyson, 1879, no. 98. 

Planta fere 20*0 cm. attingens, ssepius vero circa 10*0 cm. vel 
minus. Eolia l'5-2*0 cm. long., 0*6~0*8 cm. lat., sumina rem*a 
usque ad 0*3 cm. angustata. Capitulorum glomerulus nee ultra 
2*0 cm. diam. Involucri 0*8 cm. long, pbylla exteriora 0*5 cm. 
long, vix 0*2 cm. lat.; interiora 0*6 cm. long. 0*22 cm. lat, ; 
intima 0*13 cm. lat. Corolla 0*33 cm. long. VAntberarum caudle 
attenuatse, simpliees. Aebsenia- adhuc cruda 0*06 cm. long.; 
pappi setae 0*4 cm. long* 

The narrower firmer brown-tipped involueral leaves, the 
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glabrous aclienes, and the longer pappus are the chief points bj 
'wliicli this can be distinguished from S. felinwn^ Less, 

Helighexsem Kiekii, OZiVer 

Masailand, 5-6000 feet ; G, M Scott JElliot^ 310 . 6458. 

H. Kilimai^JaeI; Oliver. 

Kilimanjaro ; Mev, W. U. Taylor, 

H. (Qhrysolejndea § Xerochlcena) Geegoeii, sp. nox. Veri- 
similiter suffrutex elatnm, canlibus robustis snbteretibus striatis 
piioso-pubescentibus dein.de glabris, raraulis gracilibiis piloso- 
pubeseentibus, foliis sparsis parvis ovatis vel ovato- 
lanceolatis obtusis amplexicaulibus margine niidulatis pilosis 
supra scabriusculis meinbranaceis, capitnlis mediocribiis late 
campaoulatis ad apicem ramulorum corymbosis pedunculatis 
nmitiflosculosis, pedimculis graeilibus araneosis, invoiucri circa 
7-seriati glabri phyllis obovato-oblongis obtusis integris vel 
rarius erosis intimis oblongis quam reliqua brevioribus omnibus 
appeiidice scariosa radiante lutea coronatis, dosculis minimis 
extimis femineis, receptaculo piano, achaDniis minimis glabris, 
pap pi setis corollas ssepe exceclentibus barbellatis liiteis. 

Hah. Eiiiigatan Ndaro, Leikipia ; Dr. J. W. Gregory. 

Lolia modice l*5-2*0 cm. long., alia vero extant paulio longiora 
vel breviora. Peduncnli usque ad 3*5 cm. long., ssepe vero 
breviores. Invoiucri 0*6 cm. long, demum 1*2 cm. diam. phylla 
extima 0*4 eni. interiora 0*5 cm. intima 0*3 cm. long. Corollse 
modo 0*06 cm* long. Achsenia 0*03 cm. long. Pappus sub 
flore 0*12 cm., tandem 0*3 cm. long. 

Very near Si foetidum., Cass., which has a different clothing 
and different leaves, larger flower-heads and florets, <fcc. 

H. SETOSXJM, jShrt;. 

Nandi, 7-8000 feet, and Euwenzori Mt., 9500 feet; G. F. 
Scott Flliot. 

H. {Clirysolepidea § Xeroclilcend) Eeliotii, sp. iiov. Hiimile, 
subacaule, dense foliosum, foliis radicalibus comparate elongatis 
oblongis sessilibus 5-nervibus una cum foliis caulinis brevioribus 
tomento dense coarcto cutem mentiente obsitis, capitnlis me di- 
ocribus paucis (2-3 ?) ad apicem caulis arete approximatis late 
ovoideis mixltiflosculosis, invoiucri multiseriati phyllis oblongis 
obtusis acutisve scariosis basi ssepe araneosis in exemplariis 
duobus mihi obviis nondiim radiantibus paliide bmnneis deorsum 
sordide albis phyllis intimis quam reliqua angustioribus necnon 
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luteis, flosculis externis femineis, receptaculo piano, acbseniis 
glabris, pappi setis albis sursum paullulum latioribus scabrius- 
culis apice ipsa ssepe barbellatis. 

Malt. Sotcbi, Shire Highlands; G. F. Scott Flliot, no. 8609. 

Plaiita 3*0-4’0 cm. alt. Folio radicalia circa 8*0 cm. long., 
1*5 cm. (raro usque ad 2'0 cm.) lat. Folia caulina cauleni 
OTiiiiino occludentia, circa 3*5 cm. long., 1-0 cm. lat. Involucrum 
1*2 cm. long., vix 2*0 cm. lat. ; pbylla extima 0*5-0'6 cm. long. ; 
intermedia I'O cm. long., 0*3 cm. lat. ; intima vix 1*0 cm. long, 
gt 0*1-0*2 cm. lat. Corollse 0*3 cm. long. Acbmriia immatura 
0*06 cm. et pappus 0*45 cm. long. 

To be inserted in the genus next to Melichysicm fulgidum^ 
Willcl., and greatly resembling in habit the var. namm, DC., of 
that species. Its chief peculiarities are the curious epidermis^ 
like tomentum, the somewhat narrower capitula, the more 
numerous and brown involucral leaves, the longer florets, and 
the white (not yellow) pappus. 

Helichbysifm {Ohrysolepidea §XerocJilcend) Taylobii, sp. nov. 
yerisimiliter suflruticosum, caule sursum ramoso, ramulis erectis 
dense foliosis, foliis imbricatis i*amos omnino obtegentibus 
sessilibus linear i-lanceolatis superioribus linearibus majoribus 
leviter amplexicaulibus omnibus nigro-mucronatis margine 
revoiutis dense araneoso-tomentosis, capitulis mediocribus 
circa 50-flosculosis ramulos breves solitatim coronantibus,flosculis 
fere omnibus hermaphroditis, involucri campanulati multiseriati 
aliquantulum araneosi phyllis deorsum cartilagineis sursum 
scariosis erectis exterioribus brevioribus obovatis obtusissimis 
superne erosis et cilia to-serrulatis interioribiis oblongis obtusissimis 
intimis oblongo-linearibus una cum interioribus luteo-stramineis 
exterioribus paullulum pallidioribus, receptaculo piano, achmiiiis 
cylindricis abbreviatis glabris, pappi setis lutesceutibus breviter 
barbellatis. 

Mah. German East Africa, between Zanzibar and IJjui ; 
JBea. W. F. Taylor. 

Folia l*0-2*5 cm. long., majora sc. seniora basi 0*4 cm., 
sub apice 0*15 cm. lat., j uni ora angustiora. Involucra 1*0 cm, 
long, et lat. ; pbylla exteriora 0*4-0*45 cm. long, (seriei extimse 
vero 0*35 cm.), sursum 0*2-0*25 cm. lat. ; phylla interiora 0*7cm. 
long., 0*15 cm. lat. ; intima vix 0*1 cm. lat. Corollse 0*3 cm, 
long., 0*03 cm. diam. Achaenia adbuc cruda 0*06 cm. long., 
angulata ; pappi setse 0*85 cm. long. 
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A plant with considerable resemblance to several otbers^ 
especially SelicJirymm Rohnelii, Schyveint, H. Kilimanjan, 
Oliver, and S. argyranthum, 0. HofFui. Its chief points are 
the narrow araneose leaves, the comparatiTely narrow straw- 
coloured involucre (the outer rows of whose leaves are short 

and pass without transition into the longer and narrower inner 

ones), and the extremel>' short angled aehenes. 

^ jjEiiiCHBXStTM (Ohrgsolepidea § Stcechadina) Cebes, sp. nov. , 

j folio inf eriore unieo mi hi solummodo obvio (an radical!?) magno 

|; anguste elliptico apice incurvo-mucronato deorsum longe 

gradatimque attenuate araneoso-tomentoso, caulibus graeilibus 
angulatis araneosis sparsissime foliosis, foliis caulinis painis 
laneeolatis acuminatis pagina iuferiore araneosis, capituhs sub- 
'■ medioeribus anguste ovoideis circiter 10-floscalosis in pauiculas 

‘ parvas densiusculas pluricapitulatas digestis, involucri 4-seriati 

phyllis oblongis exterioribus basi araneosis omnibus acutis 
scariosis pallide brunneis appendice lutea erecta coronatis, 
receptaculo piano, flosculis omnibus hermaphroclitis, achsenns 
hreviter setulosis, pappi setis ima basi connatis pallidissime 
# lutescentibus deorsum hreviter barbellatis sursuni scabriusculis. 

’ Rah. Hill-sides at TJrundi, 4-5000 feet; G. F. Scott Flliot, 

no. 8170. 

Planta circa 25-0 cm. alt. Folium iuferius in toto 22-0 cm. 
long., summum 5-3 cm. lat., nervo central! lato, maxime eminente, 
nervis lateralibus deorsum subparallelis sursum divergentibus. 
Folia caulina circa I'O cm. long. Capitula 0*8 cm. long., demuin 
(phyllis tunc aliquantulum divergentibus) 0 6 cm. hit. Involucri 
phylla extirna 0-5 cm. intima 0-7 cm. long., hmc 0-15 cm. lat. 
CoroUm 0-5 cm. long. Achsenia vix usque ad 0'2 cm. et pappus 

0*5 cm. long. _ 

To be inserted in the genus near H, floccosmi, Matt, and 
‘ R. Ranae, S. Moore, but differing from both in leaf and in 

many details of tbe capitula^ 

H. HEBELEPIS, 

ISTamaqualand ; CK Bcully, no. 102* 

H. LUCILIOIDES, DC. 

Cape Colony ; Francis Masson. Namaqualand ; W. G. Scully, 
no. 235. 
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IlELTCiniYSUM UlS'DATUM, 

UgcTiiclti and Sliir© Country j ^cott Elliot^ nos. /232, 

8610. 

H. LEIOPOJDIUM, EC. 

Nandi, 6-7000 feet, and Ulcaniba, 5-6000 feet; Q. E. Bcott 
Elliot^ nos. 0145, 6447, 6912. 

H. ^^LH)iFOLiUM, Less. 

Unuidi and Shire Country ; C. P. Bcott Elliot^ nos. 8169, 
8575. 

IL MARAGUENSE, 0. Ilojfni. 

Man, 8000 feet; G. P. Bcott Elliot^ no. 6871. 

H. TiLLAynsHEFOLiUM, 0. Iloffm. (ex descript.). 

Nyassaland, Nyika Country, 6500-7890 feet ; Bicliard 
Craicshay. 

The specimens are small with, very short steins ; the leaves 
l*5~2-0 cm. long., 0-2-0*3 cm. lat. Inflorescence (not exceeding 
the leaves) of about 10 stalked capitula. PalesB of the receptacle 
OT cm. long. Fioscules and pappus 0*3 cm. long. Pemale 
.floscules very few, in one of the heads I examined there was but 
a single one. Apparently a small form of Dr. Hoffmann’s 
recently described species. 

There is an unnamed ELelieliryswn at Hew collected by 
Eev. W. P. Johnson in the mountainous country east of 
Lake Nyassa, which is most probably to be referred to this 
S23ecies, though, as the flowering heads are very immature, the 
identification must remain somewhat doubtful. 

H. GLOBOSITM, Bch. Bip. 

Mail, 8000 feet, Nandi, 7-8000 feet, and Mt. Kuvvenzori, 
6-9000 feet ; G. P. Bcott Elliot, nos. 6863, 7011, 7529, 7619. 

H. GERBEmEFOLIITM, BcJl. Bip. 

Mau, 7-8000 feet ; G. P. Bcott Elliot, no. 6774. 

H. (Lepicline § Plantaginea) ruweivzoriejvse, sp. nov. ; caule 
ascendente gracili s|>arsim folioso araneoso, folio radicali iinico 
viso oblanceokto-oblongb obtuso basin versus gradatim attenuato 
et in petiolum elongatum desinente margine raro et minute 
denticulato trinervi piloso, foliis cauiinis radicali subsimiiibus 
sed petiolo orbis summis vero valde abbreviatis, capitulis parvis 
campanulatis circa 25-flosculosis pedicellatis in paniculum sub- 
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corvmboslua sublaxurn pluricapifcuktum digestis, Aoscubs 
omnibus liermapbroditis, inyolucri circa 6-seriati glabn plivJhs 
extimis anguste oblongis pb^yllis serr. II. et III. oblongo-ovatis 
pbyllis interioribus quam hiec panllo angustioribus sed graclatnii 
loiigioribus omnibus obtusissimis seariosis erectis sursum aureis, 
rcceptaculo paleis oblongis dorso alato-carinatis onusto, acbiBUiis 

0- labris, pappi setis albis scabriusculis peiiitus attenuatis. 

” Rah. Euwenzori Mountain, 6000 feet; Q. F- Scott Fllliot, 
no. 7864i. _ ^ ^ .a i 

Eolium racIicale(petiolobasi amplificato ineluso) lO'O cm. long., 

1- 5 cm. lat. ; costic laterales subtus conspiciisB ; folia cauliiia 
usque ad 6*5 cm. long. Oapitula 0*4 cm. long, et lat. Involucri 
pbylia extirna 0*2 cm. long,, 0*08 cm. lat. ; serr. II. et III. totxc eni 
long, et 0*15 cm. lat.; intima 0 32 cm. long., 0-12 cm. lat. 
Hosculi 0*3 cm. long., horum limbus 0*1 cm. diam. Aclisema 

adliuc immafcura vix 0*1 cm. long. Pappus 0*3 cm. long. 

Allied to Edichrysim gederoe folium. Sell. Bip., but difterent 
from it in leaf, shape of capitula, form of involucral leaves, Ac. 

Heeichetsum cymosum:, Less . 

Teita Mountains and Leikipia Plateau ; Rr. J. W. Gregory. 
Masailand, Urundi, and Mt. Euwenzori, 6000 feet ; G. F. Scott 
JElliot, nos. 6843, 7721, 8306. 

Yar. COMPACTUM, VatJee* ^ ^ ^ 

Guaso Mairi, Ndoro, and terminal moraine of sheet glaciation, 
Mt. Kenia; Er. J. W, Gregory. Mt. Kenia, 10,000 feet ; E. J. 
JfocH'Tzier, 1899. 

H. atjeicijlatijm, Xm. 

Mt. Buwenzori, 5-6000 feet ; G, E. Scott hlliot^ no. /542. 

H. Lastii, 

Mt. Milanji ; A. no. ^ 

Eosenia, 

E. G-LANUXILOSA, iTAwnS. 

Cape Colony ; 

Athbixia, Ker. 

A. nffTASSAXA, sp. nov. ; caule attemuato debili arcuato-ascen- 
dente araneoso snb apiee solummodo breviter ramuloso eopiose 
folioso, foliis elongatis patentibus acicttlaribus margine valde 
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revolutis supra glabris et nitentibus subtus araneoso-tonientosis,. 
capitals mediocribus turbinatis deorsum attennatis (sc. in cauleiii 
deeurrentibus) ramulos (namero 3-7 approximatis) terminantibiis, 
iuYolucri iiinltiseriati aliquantulum araneosi phyilis lineari- 
lanceolatis longissime caudatis sursum recurvn’s exterioribus 
insigniter brevioribus, radii flosculis circa 20 involucrum vix 
superantibus albis, achgeniis basi plumosis, pappi setis scabridis 
adjectis totidem paleis lanceolatis brevibus. 

Hah. Xyika Country, Lake JSTyassa, 6500-7890 feet ; Bichard 
Crawsliay. 

Caulis 0*1 cm. diam., subteres, demum glaber. Polia 2‘5-3-5 cm. 
long., sumrna vero gradatim paullo breviora, 0*1 cm. lat. Capitiila 
circa 1*5 cm. long., summum 1*2 cm. lat. Involucri phylla 
extima paullo ultra 1*0 cm. long.; intermedia 1*4 cm., intima 
quarn reliqua minus caudata 1*5 cm. long. jPiosculorum fern- 
corolla? tubus 0*4 cm., lignla 0*6 cm. long., bsee summum 0*2 cm. 
lat. Ploseuloruin hermaph. coroll ge fere 0*4 cm. long. Achgenia 
nondum matura 0*1 cm. long. ; paj)pi setge0*5 cm., paleas 0*04 cm- 
long. 

The singular habit, the relatiyely narrow involucres, the 
elongated tails to the involncral leaves, and the white florets are 
the main distinctive features of this plant. 

Inijla, Linn* 

I. MACEOPHXLLA, Sch. Bi]). 

Man, 7-8000 feet ; G. F. ScoU Elliot. Somaliland, Sheik 
Mahomet ; Dr. DonaldBon 

I. SHiEEXSis, Oliver. {Bojeriavestita^^vdieiC'^ Innla Baheriana.,, 
O. Hoflm.) 

IN’yassaland ; J. Buchanan^ no. 128. 

I. ACEEYATA, sp. nov.; caule herbaceo elato robusto superne 
ramoso sparsim folioso fuivo-pubeseente, folio radicali unico viso 
iiiagno elliptico deorsum cuneatim angustato margine dentato- 
petiolo brevi anguste alato fulto supra scabriusculo subtus 
pubescente, foliis eaulinis parvis oblongis obtusis breviter amplexi- 
caulibus nequaquam deeurrentibus supra pubescentibus subtus 
dense tomentosis, capitulis homogamis parvis cyiindrico-turbinatis 
fere 50-flosculosis in glomerulas densas a foliis summis imminutis 
bracteatas digestis, involucri villosuli 6-seriati phyilis exteriori- 
bus (sc. serr. I.-IIL) oblongis obtusis herbaceis sursum scariosis- 
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interioribiis linearibus obtuse acutis omnino scariosis, corollis 
superiie amplificatis, acbseniis oblongis coinpressiusciilis minutis- 
■simeplaricostatis glabris, papjii setisuniseriatisstramineis circa 17. 

Sah. Mpororo, 5000 feet; G-. F» Scott JElliot^ no. 8034. 

Folium radicaie 40'0 cm. long., cujus petioius 7*0 cm. exigit, 
iierviis centralis subtus rnaxime erainens; folia caulina 5'0-6*0 
■cm. long., superiora vero breviora. Capitulorum glomeruli 
usque ad 3'5 cm. diam. Capitula 1*0 cm. long., 0*5 cm. diam. 
Involucri pbylla exteriora 0'5-0*6 cm. long., sum mum 0*15 cm. 
lat. ; pbylla interiora 0*6 cm. long., modo 0*06 cm. lat. CorollaB 
0*5 cm. long., sursiim 0*08 cm. diam. Styli I’ami 0*075 cm. long. 
Acbaeiiia pallida, xix 0*2 cm. pappi setae 0*3-0*35 cm. long. 

To be inserted between Inula glomer at a ^ Oliver & Hiern, and 
I. JVelwitschii^ 0. Hoifm., liaving the non-decurrent leaves of the 
former, and in its dower-beads greatly resembling the latter 
species. The heads of J. glomerata are larger and more cam- 
panulate, and its involucre is different ; moreover, its florets are 
considerably larger, and its acbenes narrower and longer. Besides 
its decurrent leaves, I. Welwifscliii has its beads somewhat 
smaller and less cylindrical, and with only about half as iiiauy 
florets ; its involucral leaves are decidedly smaller, the florets 
less broad, &c. 

InuLA SXJBSCAPOSA, sp. nov. Herbacea, ereeta, elata, cauie 
sat gracili puberulo rare folioso, foliis pluribus radicalibus longi- 
petiolatis oblanceoiato-oblongis obtusis calloso-dentatis tenuiter 
membranaceis puberulis, foliis caulinis sparsis lauceolatis sessilibus 
baud decurrentibus calloso-denticulatis puberulis, capitulis 
radiatis parvis campauulatis circa 20-floscuIosis in cjiiias plurF 
capitulatas densiuscule dispositis, involucri piiberuli 4-seriati 
pbyllis berbaceis oblongo-lanceoiatis exterioribus comparate 
abbreviatis, flosculorum bermapb. corollis abbreviatis latis, 
aebseniis oblongis aliquantulum compressis pubesceutibiis, pappi 
setis uiiiseriatis sordide albis corollis subajquilongis divergeutibus 
circa 30 barbeliatis. 

JBLah, ISTyassaland ; Buchanan^ nos. 148, 1477. 

Folia radicalia in toto ultra 20*0 cm. long., sursum modiee 
•circa 2*5 cm. lat. (raro usque ad 3*5 cm.) ; nervus centralis et 
iiervi laterales subtus eminentes. Cymse 3*0“4*0 cm. diam. 
Capitula 0*7 diam. Involucri paullo ultra 0*5 cm. long, pbylla 
exteriora 0*25 cm. interiora 0*4-0*5 cm. long. Ligulm aiiguste 
obloiigsD, circa 0*5 cm. long. Corollse 0*3 cm. long., 0*1 cm. lat. 
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Sty li rami O'Oo cm. long. Achsenia yix 0*2 cm. long., 0*08 cm. 
lat. Pappus 0*33 cm. long. 

Is^ear Inula, confertiflora^ A. Kicli., and J. Stulilmanni^ 0. HolFm. 
Tiie habit, the small beads, short broad corollas, and relatively 
broad pubescent achenes are the chief peculiarities of the species. 

Peholettia, Gass, 

P. SEKEOALEIS’SIS, GasS. 

Damaraland: T. G. JEen, 

Calostephane, 

C. BivAEiCATA, Beutb. 

Idamaraland ; T, G, Een. 

OifBETiA, Bentli, 

0. LINEARIS, 

Damaraland ; E G, Een, 

Anisopappus, Hooh, 4' J-rn, 

A. AEEICANUS, Oliver 4' Miern, 

Dkamba, Kavirondo, and Euwenzori district ; G. E, Scott 
Elliot, nos. 6448, 7075, 8104. 

G-eigeeia, GriesseL 

■G, ODONTOPEEA, 0. Iloffm, 

Damaraland ; T. G, Een. 

Tribe Helianthoibejs. 

SiEGESEECKiA, Linn. 

S. somalensis, sp. nov. Herbacea, erecta, elata, caule robusio 
leviter angulato abundanter striato piloso-birsutulo, foliis lan- 
ceolato-oblongis obtusis sessilibus amplexicaulibus pra^sertim 
subtus piloso-pubescentibus, capitulis pro genere majusculis in 
cymas paiicicapitulatas digestis, involucri pbjllis 5 (quorum 3 
exterioribus) late ovatis cuspidatis obtusis S-nerdbus j)uberiilis 
et miuutissime glandulosis subscariosis cuspide berbacea, ligalis 
3-dentatis, iiosculorum bermapb. corollarum limbo 5-lobo, borum 
stjli ramis acuminatis recurvis bispidulis, achgeniis oblongo- 
obovoideis aliquantulum tetragonis rectis parum turgidulis. 

Hal. Somaliland, Sheik Mahomet ; Dr. Eonaldson Smith, 

Planta circa semimetralis. Gaulis deorsnm fere 1*0 cm. diam. 
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Folia S'O cm. attiugeiitia, ssepius Tero breviora, sc. 3'0-4*0 cm. 
long. Involucrum 0*6~-0'8 cm. long. ; pliylla 0*35-0*4 cm. lat. 
Eeceptaciili palejB sursuin ciliate, 0*5 cm. long. Fiosciilomm 
liermapli. coroilm 0*4 cm. long., infra medium subifco constricta% 
deorsiim pnbescentes. Andrmcium exsertnm, 0*25 cm. long. 
Styli rami 0*15 cm. long. Acliienia circa 0*2 cm. long., nigra. 

Nearest SiegesbeGlcia ahyssinica, Olirer & Hiern, but different 
in respect of the leaves, involucre, hermaphrodite florets, <fec. 

The thickness of the stem of Dr, Donaldson Smith’s only 
specimen has apparently prevented tke proper drying of the 
leaves ; it is, therefore, quite possible that those organs liave not 
been described with accuracy. 

Wedelia, Jacg. 

W. ABYSSiAncA, Vatlce. 

Masailand, 6000 feet; F. Scott Elliot, no. 6614. 

W. INSTAE, sp. nov. Erecta, sparsim ramosa, raiiiis erectis 
rare foiiosis piloso-hispidis, foliis lanceoiatis brevipetiolatis acutis 
vel obtusis basi rotundatis margine distanter deiiticiilatis appresse 
piloso-hispidis, capitulis majusculis longipedunculatis ex axillis 
supierioribiis oriuiidis, iiivoiucri phyliis exterioribus anguste 
obovato-obloDgis obtuse acutis hispido-pilosis deorsum decolori- 
bus, receptaculi paleis late oblongis cuspiduiatis carinatis, ligulis 
circa 8 oblongis bifidis vel trifidis involucrum bene excedentibus,, 
achseniis (adbuc crudis) compressis oblongis pubescentibus, 
pappi squamis deorsum connatis ciiiolatis aristis 0. 

Hah. Nyassaland; John Buc}ia7ian,lS^D, i\o, ^7. 

Folia modice 7*0-8*5 cm. long, (summa breviora), l'5“-2*0 cm. 
lat., obseiire 3-nervia. Fetioli 0*2 cm. long. Pedunculi 4*0- 
6*0 cm. long., graciles, piloso-hispidi. Involucrum fere 1*5 cm. 
long., basi 0*6 sursum 1*1 cm. diam. Eeceptaculi pale^e 1*0 cm. 
long. Fioscuiorum fern. corollsB 1*8 cm. long., cujus 1*4 cm. ad 
iigiilam pertinet ; ligec 0*4 cm. lat., plurinervis. Fioscuiorum 
liermaph. corollm tubus basi subito constrictus, vix 0*7 cm. long., 
sub limbo fere 0*25 cm. lat.; lobi 0*15 cm. long. Aehfcnia 0*45^ 
cm. long., circa 0*1 cm. lat. Pappus 0*05 cm. long. 

Alli ed to W. natalensis, Send., but different from it in the 
leaves, involucre, long and narrow Eguies, <fec. It is remarkably 
like As]pllia 77%omcepliala, Baker, which is, however, a true 


344 


me. SPEl^rCEE MOOEE 02f THE 

Melantheea, Bohr, 

M. ACiJMi 3 ?ATA, sp. nov, Erecta, elata, crebro foliosa, scabrida, 
foliis lanceolatis obtusis iBargiiie grosse serratis e basi leviter 
coarctata in petiolum abbreyiatum desineiitibus subtus eiBinenter 
et delicatule reticulatis, corjmbis paucicapitulatis apertis folia 
oxcederitibus, capitulis niediocinbus longipedunculatis, invo~ 
lucri scabridi 3-seriatis pbyllis lanceolatis acutis et basibis 
dilatatis insertis interioribus quam ilia |)aullo angiistioribus 
necnon acuminatis, receptaculi paleis ovato-oblongis apice 
cuspidato-acuminatis ibique scabridis, acliseniis parvis ovoideis 
subqiiadrangularibus nitidis glabris setis 1-3 caducissimis levibus 
■coroiiatis. 

Sab. Eritish East Africa, Kavirondo ; G, F. Scott Flliot^ 
no. 7052. 

Eamuli albidi, in longitudinem canalicnlati et striati, circa 
0*25 cm. diam. Eolia 7’0-10-0 cm. long., 1*3”2*5 cm. lat,, firme 
membranacea; petioli vix 0’5 cm. long., ima basi dilatati. 
Corymbi circa 11*0 cm. long. Pedunculi 2*5-4*5 cm. long. 
Capitula sicca fimctescentia 0*8 cm. diam. Involucri pbylla 0*6 
cm. long., exteriora 0*22 cm. interiora 0*18 cm. lat. Eeceptacnli 
palese 0*65 cm. long. Disci floscnlorum corollse a basi sensini 
ampiificatse, 0*4 cm. long. Acbsenia 0*2 cm. long., 0*16 cm. lat., 
nigra, horum setae 0*13-0*2 cm. long. 

JNearest M, pungens^ Oliver & Hierii, wliich lias broadly ovate, 
.almost smooth, thinly membranous leaves, broader involucral 
leaves, acbeoes half as large again, &c. I have not seen the 
iigules. 

Guizotia, Cass, 

G. ScHlTLTZII, TIoelist, 

17yassaland, 1895 ; J. Buchanan.^ no. 69. 17ear Lake Marsabit; 
Lord Delamere, 

Yar. sOTiKENsrs, var. nov. A typo discrepat ob involucri 
phylla brevia, flosculos abbreviates, achseniaque quam ea tyjii 
minora. 

British East Africa, Sotik ; F, J, Jaclcson, 

This should perhaps be regarded as a distinct spiecies. 

Thouars. 

A. Kotschii, Benth , ^ Soo 7 c , Jil , 

JSlyanza (not stated whether Victoria or Albert Edward 
JS^yanza),* G. F, Scott Flliot^ no. ^1%^, 


' C0AUH>S1:TE FLORA OF ^M5 

Aspilia Eekii, sp, nov. ; caule ereefco angulato luia cuiirKiiHilis 
■strictis sparsirii foliosis scabriusculo, foliis breviter et late petio- 
latis lanceolatis vel lanceolato-linearibus obtuais acutisve basi 
acutis scaberririiis inargine rarissime et breTiasime denticulatia 
firrne membranaceis, capitulia niediocxabus lougipeduaeulatis 
(sc, pedunculia folia magnopere auperantibus), involncri 3-seriati 
pbjliis berbaceia lanceolatis vel ovato-lanceolatis acutis exteriori- 
bus scabriusculis ciliolatis intiinis glabris, receptaculi paleis 
oblougis icuequaliter 2 ~ 3 -fidis 5 ligulis circa 8 late oblongis 
bifidis deoraum coarctatis, acliaeiiiis hispidulis fiosculorum exteri- 
•orum triquetris 2~3-aristatis mteriorum 2-aristatis adjectis 
squamellis parvis lanceolatis. 

Rah, Bamaraland ; T, G, Ren, 

Folia d‘0-6'0 cm. long., sumrna vero usque ad 2*0 cm. immiiiuta, 
'0*5-l*0 cm. lat. ; petioli 0’2--0*4 cm. long. Pedunculi circa 
10*0 cm. long., scabridi. Involucra 1*0 cm. long., vix totidem 
lat. ; phylla exteriora 0*8-l*0 cm. long., 0*2~0‘4 cm. lat., striato- 
nervosa, sursum majus viridia ; intima 0*7 cm. long. Eeceptaculi 
jpale^e 0-7 cm. long. Ligulce 1*2-1*4 cm. long., 0*5 cm. lat. 
Acbsenia 0*3 cm, long., borum aristse 0‘3-0*5 cm. long., basi 
leviter incrassatse, scabriusculae ; squamellse 0*05 cm. long. 

Apparently nearest A, Welwitschii,, O. HofEm., but differing 
from it in shape of leaf, elongated peduncles, shape of recep- 
tacular j)alem, achenes, ifcc. 

A. zoMBENSis, Far. LONaiFOiilA, var. nov. Folia 

modice 7*0-12*0 cm. long. 

Nyassaland, 1895; J, Buchanan^ no. 24. Shire country; 
Br, F, Scott FUiot, no. 8555. 

OOEEOPSIS, 

0. EUWENZORiENSis, sp. iiov. Gj-laberrima, verisimiliter elata, 
ramnlis validis ascendentibus perspicue striatis, foliis sessilibus 
p)er paria eonnatis oblongis vel oblongo-oblanceolatis margine 
subgrosse simpliciterque serratis firme membranaceis, capitulis 
majusculis ramiilos abbreviatos singillatim coronantibus, in- 
volucri 3-seriatis phyllis lanceolato-oblongis obtusis intimis 
quain reliqna manifeste brevioribus necnon margine deeoloribus, 
lignlis circa 12 iuteis, achseniis maxime compressis oblongis basi 
levissime aiigustatis margine apiceque ciliatis faciebiis striolatis 
et scabridis, pappi aristis 2 brevibus nudis debilibns. 

LIM. JOUEN. — BOTANY, TOB. XXXV. 2 D 
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Euwenzori Mountain ; G. F, ScoU Elliot, no. 14^10. 

Ramuli ultimi 0*2-0‘8 cm. diam. Folia fere usque ad 3’0 cm. 
long, et 0*8 cm. lat., superiora vero 1*0-1*5 cm. long., 0*4~0*5 cm. 
lat. Capitula pansa circa 3*5 cm. diam. Involucri plijlk extima 
usque ad 2-0 cm. long., 0*5 cm. lat. ; intima 1*2 cm. long. 
LigulfB anguste ovato-oblongse, plurinervosse, apiee iindidatae,, 
2*3““2*5 cm. long., summum 1*0 cm. lat. Eeeeptaculi palese 
lineari-lanceolatsD, obtusse acutseye, 1*2 cm. long. Acbaenia 
grisea, 0*6 cm. long., 0*2 cm. lat. ; pappi setse 0*2 cm. long. 

To be compared with Coreopsis coriacea^ 0. Hofei., a plant 
known to me by description only, wliicli indicates its possession of 
larger capitula (6 cm. in diameter), ovate involucral leaves the 
innermost of which are longer than the rest, just the reverse of 
what is seen when one examines the involucre of 0. rmven- 
zoriensis^ &c. 

CoBEOPSis Elltotij, sp. nov. xiscendens, fere omnino glabra, 
verisimiiiter parva*, ramosa, ramuiis gracilibus striolatis crebro 
foliosis, foliis sessilibus pinnatisectis segmentis anguste lineari- 
bus pinnatifidis vel (foliorum superiorum) simplicibus foliis 
summis simplicibus anguste linearibus, capitulis mediocribus laxe 
corymbosis pedunculatis, pedunculis mox puberulis, involucri 
3-seriatis pb}'llis exterioribus linearibus comparate elongatis 
neenon foliis summis similibus intermediis ovato-oblongis 
obtusis lutesecnti-marginatis dorso pubescentibus intimis his 
similibus nisi paullo minoribus et glabris, ligulis circa 8 veri- 
simiiiter aurantiacis, achaeniis compressis lineari-oblongis margine 
apiceque ciliatis faeiebus unicostatis scabridis, pappi aristis 2 
scabridis quam acliaenia admodum brevioribus. 

Hal). Euwenzori Mountain at 9600 feet ; G. F. Scott Elliot^ 
no. 7724. 

Planta saltern 25*0 cm. alt. Caulis fistulosus, ad nodos ali- 
quantulo tumidus. Folia modica circa 4*0 cm. long. ; horum 
lobi l*0-2'0 cm. long, et 0*1-0*15 cm. lat. ; folia summa circa 
1*5 cm. long. Fedunculi paullo post anthesiu usque ad 5*5 cm. 
elongati, saepius vero parum breviores. Capitula tiorescentia 
2*0 cm. diam. Involucri pbylla extima 1*0 cm, long. ; intermedia 
0*7 cm. long., 0*35 cm. lat. ; intima 0*5 cm. long. Eeceptaculi 
palese lanceolato-oblongse, obtusissimse, medio pauci-purpureo- 
nervosse. Ligula obovato-oblonga, apice Integra, 1*2 cm. long., 
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0*5cai;lat. AchaBiiia snbpallide grisea, 0*8 cm. long., 0*1-0*13 
cm. lat. Pappi set® vix omnino mquilong®, 0*3 cm. long. 

This lias mucli the look of Coreopsis Prestinaria, Sch, Bip., but 
with leaves more deeply divided and linear-lobed, longer outer 
involucrai leaves and pubescent middle ones, broader ligules, 
shorter and narrower set® to the achenes, <fec. 

CoBEOPSis uoAi^DEHSis, sp. Hov. Verisiiuiliter elata, molliter 
pubescens, raraiilis teretibus striatis solidis, foliis sessilibus basi 
connatis usque ad medium trilobatis lobis anguste linearibus 
lobo intermedio laterales plerumque superante, capitulis medio- 
cribus soiitariis peduuculatis, pedunculis modicis folia excedenti- 
bus, involucri 2-seriatis phyllis exterioribus oblongo-linearibus 
obtusis quam interiora ovato-oblonga obtusissima margiiie 
scariosa dorso liispidula brevioribus, ligulis circa 8 late obloiigis 
apice tridentatis, ach®niis oblongis compressis margine apiceque 
ciliatis faciebus unicostatis ibique sursum puberalis, pap pi arisfcis 
2 brevibus tenuibus nudis. 

Uganda; G. P» Seott JElliot, no* ^^20. 

Folia B-O-S'O cm, long, ; lobi laterales l‘2-2*0 cm. long.,inter- 
medius 4*0 cm. attingens (smpissime vero brevior), et 0*1 cm. lat. 
Pedunculi modici 5*0--S'0 cm. long. Capitula pansa circa 
2*5 cm. diam. Involucri phylla exteriora 0*55 cm, long., 0*1 cm. 
lat, ; interiora 0*85 cm. long., 0*4 cm. lat. Eeceptaculi pale® 
oblongo-lineares, obtusissim®, 0*6 cm. long. Ligul® 1*5 cm. long., 
summum 0"6 cm. lat. Acb®nia 0*6-0*7 cm. long., 0*1 cm. lat., 
brunnea; arist® 0*13 cm. long. 

The pubescence, narrowly lobed leaves, solitary heads on long 
peduncles, and the narrower outer and much broader and his- 
pidulous inner leaves of the involucre are the chief distinctive 
points of this species, 

C. Jacksoni, sp. nov. G-labra, caule valido crebro folioso 
striato, foliis parvis sessilibus connatis ovatis vel obiongo-obovatis 
obtusissimis margine distanter undulato-denticulatis vel integris 
et albo-ciliolatis, capitulis mediocribns soiitariis subsessilibus, 
involucri 2-seriatis phyllis exterioribus oblongis obtusissimis dorso 
puberulis margine ciliatis omnino herbaceis quam interiora ovata 
obtusa itaque ciliata manifeste longioribus, ligulis circa 8 anguste 
obovatis, ach®niis (crudis) valde compressis glabris exaristatis. 
Mai. British East Africa, Kiknyu ; F, J. Jackson. 
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Polial-5-3*0 em,long,, l*0-l*5 cm.iat., per park approximata, 
iiriiic HiGinbranacGa, Capitula paiisa circa 2 5 cm* diam. 
volucri pbylla exteriora paullo ultra 1*0 cm. long., 0*33 cm. lat., 
pauciDGrvOfSa 5 intcriora 0*65 cm. long., quam ilia temiiora tt 
■distant ins nervosa. Ucceptaculi palctc oblongsB, aciitge, distanter 
pauciiiorvosse^ 0*5 cm. long. Ligiilas 1*7 cm. long., usque 
0’8 cm. lat., apice tridentatse, 9-ll-nervos8e. Aebsenia immatura 
•0*8 cm. long., 0*1 cm. lat. 

The material serving for the above description is unfortunatelj 
a mere scrap, but the plant seems so different from any Coreopsis 
hitherto known, that I have no hesitation in giving it a name. 
The very small ovate epetiolate crowded leaves, the subsessile 
solitary capitula, and exaristate acheiies are the main character- 
istics here. 

Coreopsis ‘Whvtei, sp. nov. Verisimiliter elata, foliosa, caule 
erecto subtereti striato solido pubescente mox glabrato, foliis 
petiolatis pinriatihdis segmentis ovatis acutis dentato-lobulatis 
foliis sumniis sessilibus laneeolatis dentato-lobulatis integrisve 
foliis omnibus supra glabris subtus pubescentibus, capitulis 
submajusculis pedunculaiis pedunculis quam folia brevioribus, 
involucri 3-seriatis phyllis exterioribus et intermediis anguste 
obovatis obtusis sursum puberulis obscure nervosis quam intima 
oblongaobtusatenuiora decoioria pluri-purpureo-nervosa longiori- 
bus, ligulis — , achmiis maxime compressis angustissime alatis 
faciebus striatis apice incrassatis glabris exaristatis. 

Mai. Mount Milanji, Nyassaland ; A. Whyte., 1891, no. 35. 

Caulis 0-4-0-5 cm. long., ad nodos tumidus. Folia modice 
6*0-8‘0 cm. et horum lobi 1'0-1*5 cm. long. ; petioli 2*0-3*0 cm. 
long. Pedunculi 2*0-4*0 cm. long., pubescentes. Capitula circa 
3*0 cm. diam. Involncri phylla exteriora 1*2 cm. long., sumiimm 
0*7 cm, lat,; intima vix 1*0 cm. long. ' Eeceptaculi paiea3 
oblongo-lanceolatse, obtusissimse, plurinervosse, lere 1*0 cm. long. 
Achsenia 0*5 cm. long., 0*2 cm. lat., griseo-brunnea. 

This has some resemblance to O. speciosa^ Hiern, of which the 
leaves are differently shaped, the involucre is not quite similar 
although nearly so, and inter alia the achenes are much long*er 
and relatively narrower and provided with aristae. 

Oliver ^' Riern. 

Alan Forest; M M Jackson* Man, 8000 feet; G. M, Scott 
jBIUo% no. 6909. 
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OOEEOPSIS KILIMAKESHAUICA, O. 

Tropical East Africa ; Bev* W. E, Tailor. 

Bideiis, Tourn^ 

B. LiNEABixoBi, Oliver.^ 

Leikipia ; Dr, J, W* Gregory, 

B, EOBFSTiOE, sp. nov. Yerisimiiitei’ elata et erecta, crebro 
raraosa, ramiiKs validis teretibus striatis solidis hispidulis deiade* 
glabris, foliis sessilibus pionatiin-trilobis lobis oyatis yel oyato- 
lanceolatis acutis grosse crenato-serratis rare lobulatis foliis 
sumixiis laneeolatis integris oronibus supra scaberrimis subtus. 
bispidulis, capitolis magnis brevi- yel longius pedunculatis cjmam 
paiicicapitiilatam strictam angustam sparsim foliatam folia longe 
excedentem efformantibus, inyolucri di-seriatis pbyllis serr. I. et II. 
liiieari-lanceolatis sarsum herbaceis et iitrinque hispidulis basi 
ciliatis quam interiora laneeolata dorso liispido-seaberrima 
decoloida longioribus, ligulis circa 14 obloiigis apice undulatis^ 
achaeuiis maxime conipressis quam receptaculi paleje paullo 
brevioribus anguste lineari-oblongis deorsum leviter attenuatis 
faciebus scabriusculis unicostatis margin© ciliatis, aristis 2 
breyibus unco unico vel uncis duobus mutiitis. 

^ah, Masailand, Elmeutaita at 6000 feet; G, E, Scott Elliot^ 
no. 6846. 

Bamuli peiiultimi 0’3~0*4 cm. long. Eolia 4*0-5*0 cm, long. 
lobi laterales usque ad 2*0 cm., lobus intermedius usque ad 
3*0 cm. long., 1'0-1*5 cm. lat. Pedunculi l'0-5*0 cm. long.,, 
hispiduli. Capitula pansa circa 4‘0 cm. diam. Involucri phjlla 
exteriora 1*0 cm. long., 0*17 cm. lat.; interiora 0*7 cm. long,,. 
0*22 cm. lat, Eeceptaculi palem oblongm, obtusm, paucineryosm,. 
0* 8-1*0 cm. long, Ligulm 2*5 cm. long., segre 1*0 cm, lat., circa 
12-neryos0e. Disci corollm 0*6 cm. long. Acbmnia 0*6-0*8 cm.. 
long., 0*15 cm. lat., sed aliqua angustiora et sterilia; aristse vix 
0*2 cm. long. 

Easily distinguished by reason of the. robust habit, large beads, 
hispid inyolucres, and acbenes shorter than the receptacular 
palese. 

The hooks on the awns are very slender and closely apposed 
to the shaft ; on this account the plant might easily be mistaken 
iov z, Coreopsis, 

B. LEUCANTHA, WilM, 

Mount Kenia district: «7“ Mackinder, 
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Bidens EKAIEBEKSIS, sp. nov. VeH Similiter elata, pubesceiis, 
ramiilis sxibteretibus striatis solidis sparsim foliosis, Miis snb- 
<^oriaceis sessilibus pinnatim trisectis segmentis ovatis acutis 
paneilobatis segmento mteriiiedio itaque trilobo, capitulis sub- 
sessilibus peduuculatisve, involucri 2-seriatis scabrido-pubes- 
eentis pliyllis exterioribus oblongis obtusis lierbaceis ab in- 
terioribiis tenuibus decoloribus margine scariosis iutus glabris 
pauliulum superatis, ligulis circa 8 obovato-obiongis apiee 
integris, acb^niis receptaculi paieas baud excedentibus lineari- 
oblongis maxiine compressis apice setosis faciebus insigniter 
unicosfcatis, pappi aristis 2-4 (ssepius 3 rare 4) nunc omnino 
levibus nunc unco unico prominulo instructis. 

Rah. XJkamba at 5-6000 feet ; a. R Scott Mliot, no. 6462. 

Eamuli ultimi circa 1*0 cm, diam. Folia summuni 5*0 cm. 
long., sgepe yero breviora ; segmenta lateralia 2‘0-2*5 cm. long., 
1*5 cm. Pedunculi 5*0 cm. long, attingentes, ssepius circa 
1*0 cm. long. Capitiila pansa circa 3*0 cm. diam. Involucri 
pbylla exteriora 1*4 cm. interiora 1*5 cm. long. Eeceptaculi 
paleaB lineari-oblongse, obtusissimm, obscure nervosm, 0*75 cm. 
long. Ligulas circiter 12-nervos8e, 1*5 cm. long., 0*7 cm. lat. 
Disci coroll se 0*55 cm. long. Acbmnia circa 5*0 cm. long., 
O'l cm. lat. ; aristas 0*1-0*25 cm. long. 

JSTear the last, but with slender habit, smaller heads, different 
involucre, shorter ligules, and apicaliy strongly setose achenes with 
their usually three awns either smooth or with a hook standing 
well out from the shaft of the awn. 

Tribe HELEKioiUEii:. 

llypERicoPHyuLUM, Steefz. 

H. SCABEUM , jy. R. Br. 

IsTyassaland ; J. Bitclianan^ 1895, no. 68. 

Tribe A ]s- THE MI BE. E. 

Eriocephalus, 

E. Li;i)eeitzia]S'US, 0. Roffm. (ex descript.). 

Damaraland ; T. Gr, Ren. 

The specimen agrees in ever_y respect with Dr. Hoffmann’s 
•description in Bull. Herb. Boiss. i. 1893, p. 86. 
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Eeiooefhalus Eenii, sp. BOV. Fruticulosus, sparsim ramosus, 
raoiis patentiBus striatis sericeo-pubescentibus demum glabri?», 
foliis anguste linearibiia sapra pubescentibus subtus sericeis foliis 
minoribiis pseudo-fasciculatis ex axillis oriuiidis, capitulis paoeis 
terminalibus vel sxibfcerminalibus mediocribus brevipedunculatis, 
iiivolucri pbyllis exterioribus 4 late ovatis obtusissimis obtasisve 
appresse sericeis, pbjllis interioribus totidem liberis extus 
villosissimis, capitulis multiflosculosis, flosculis extimis tubulosis 
xequaliter vel inseqiialiter 4-fidis diandris, antberarutn loeulis 
imniinutis, styli ramis in^qualibus, flosculorum reliquoruiu limbo 
araplificato 5-lobo, antberis sursum subito appendiculatis, stylo 
elavellato integro. 

Damaraland; T, G, JSen. 

Folia majora 1*0 cm. x 0-05 cm., pateiitia. Pedunculi circa 
0*5 cm. long., sericeo-pubeseentes. Capitnla 0*6 cm. diam. 
Involucri pbylla exteriora et iateriora 0*4 cm. long. Palese 
lineares vel liaeari-lanceolatse, villosissimse, barum lamina 0*2 cm. 
long. Flos. ext. corolla circa 0*3 cm. long., basi 0*04 cm. diam., 
snrstim subito usque ad 0*12 cm. dilatata; lobilanceolati, 0*1 cm. 
long. Flos. ext. aiitberm 0*08 cm. long., verisimiliter cassm: 
boram styli rarnas alter satis attenuatus alterum latiorem 
excedens vel eo brevior. Aehsenia immatura compressa, 
0*12 cm. long. 

Allied to jSJ. Zuderitzimms, and like it presenting the 
peculiarity of tubular instead of radiate outermost florets. The 
longer leaves pubescent above instead of silky all over, the four- 
leaved involucre and quadrifid corollas of the outermost florets, 
together with the diandrous condition of the latter, give the 
plant abundant claims to specific rank. 

Anthemis, 

A. CoruLA, Linn,, YBX. ateomabgifata, Vatlce, 

Man Forest; F. J. Jachson, 

A remarkable form, stout and erect iu growth, with larger 
heads than ordinary on unusually stout peduncles. This variety 
should, I think, be considered a distinct species, and this was the 
opinion of J. Gray as well as of Schultz Bipontiuus. 

Tribe SEjjTECioisTinE js. 

GroisrGBOTHAHNtrs, 8teets, 

Gr. lliLBEEBAi?Tn, Oliver ^ JSiem- 

Mombasa ; 6r. F. Scott Mliof, no. 6111. 
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GrassoceehaiiHm, (Gyniira, 

C. EUWEMOEiENSE, sp. BOV. j cEule ascondente aiigiilato 
canaliculato puberalo, foliis petiolatis ovato-deltoideis acutis 
basi aperte cordatis marginibus calloso-dentatis vel deotato- 
lobulatis carnosulis glabris, corymbis dense mnlticapitnlatis rari- 
et parvifoliatis, capitulis mediocribus liomogamis (floseulis omni- 
bus bermapbroditis) circa 30-flosculosis, iiivolucri subcylindrici 
pbyllis 8 lineari-oblongis obtusis margine bjaliiiis adjectis paucis 
exterioribus minimis, floseulis inyolucrum bene superantibns,. 
antheris basi minutissime sagittatis, achseniis immaturis cjlindricis 
apice dilatatis S-lO-striatis glabris, pappi setis quam corolla 
paullo breyioribus scabriusculis. 

£[ah, Enwenzori Mountain, 7-8000 feet ; G, F, Scott Elliot ^ 
no. 7777. 

Folioruni lamina 6‘0-7*0 cm. long., 6*0 cm. lat. ; costa centralis 
pinguis, costse secuhdarise paucae, superiores obscures; petioli 
3*0 cm. long., crassiusculi, basi diiatati. Oorymbi 8*0-10*0 cm. 
diam., puberuli. Capitula 1*2 cm. long. Involucrum 0*8 cm. 
long., 0*6 cm. diam. ; pbylla 0*25-0*3 cm. lat., dorso carinulata. 
Corollse paullo ultra 1*0 cm. long. ; tubus angustus, ima basi 
necnon faucibus ampliatus ; lobi deltoideo-lineares, 0*2 cm. long.. 
Sty li rami appendicibus subulatis adjectis 0*4 cm. long. 

Known at once by the broadly cordate dentate or dentate- 
lobulate leaves and densely massed capitula. 

Q, vitelllna, 'Eevith.). 

British East Africa, Sotik and Man Forest ; F. J. Jachson. 

0. niYERSiFOLiiJM, Ricrn^ yar. ceepidioibes. 

Talley of the Tbika-Tbiba ; JDr, J. W* Gregory. Somaliland,, 
Sheik Mabomet; J)r. Donaldson Smith. Kikuyu; F. J. Jack son. 

Cineraria, Less. 

C. BircHANANi, sp. nov. Erecta, puberula, caule lignoso 
valido ramoso albo, foliis magnis late deltoideo-cordatis 5-7-lobati& 
lobis irregulariter dentatis tenuiter membranaceis inferioribus 
longissime superioribus breyius petiolatis, capitulis parvis hetero- 
gam is radiatis circa 20-flosculosis in cymas sublaxas multicapi- 
tulatas longipedunculatas terminales yel axillares digestis,. 
nvolucri pbyllis 8-9 oblongis vel: oblongo-linearibus obtusis 
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acutisTO inajquilatis additis paueis subulatis minimis, ligulis 4- o 
involucmip exeedentibus oblongis brevissime 3-dentatis, disci 
flosculis omnibus fertilibus, antberis basi integris, acbsemis 
omnibus sed priesertim exterioribus compressis apice cupnlato- 

dilatatis. 

Rob. Nyassaland J. Buchanan, 1895, no. 10. 

Planta fere semimetralis. CauHs deorsum 0-5 cm. diam., 
subteres, striatus. Poliorum lamina 5-0-7 -0 cm. long., 6-0-8-0 cm. 
lat., sed folia superiora minora; petioli foliorum infenomm 
9-0-10-0 cm. long., 0-2-0-25 etn. lat., Eoliorum ommnm basi 
aurienlis duabus deutatis O'.S-O-S cm. alt. instructi. ^edmcuU 
modici 5-0-10-0 cm. long. Cym® saltern 20-c-apitulata), 3-0 / O em. 

diam. Involuerum 0-4 cm. long.; phylla 0-5-1-0 cm. la., 
exteriora circa 0-15 cm. long. Ligulm 0-45 cm. long., vix 0^- cm. 
lat., 4-nervosiB. Disci coroUse sursum gradatira ampbhcat®, 

0 4 cm. long. Antherse corollarum lobos paullo excedentes ve 
ifiouantes. Achamia immatura 0-1 cm. long. 

Distinguished by the long-stalked very broad leaves, many- 
headed cymes, small heads, 8-lobed involucres, &e. 

There is at Kew a specimen of this collected by Mr. A.A\ byte 

in ISTyassaland. 

ClNERAKIA KILIMANDSHAEICA, AlMyZ. _ 

Sotik; JP. J. Jackson. Mt. Kenia, 10,000 feet; IL J. 

MacJcinder, 

Kotokxa, DC'. 

N. TBACHTCAEPA, Jfo#SC%. , ir. j ' 

Somaliland, Habrawal ; Dr. DcsuMsmi Smith. Dadaro ; 
Lord Delamere. 

N. Geaktii, Olicer # Riern. _ 

Somaliland, Gan Liban ; Rr. Donaldson Smith. W agga Mt. ; 
Mrs. Lort PhiUifS. Leikipia ; Dr. J. W. Gregory. Between 
Zanzibar and Uyui ; Mev, JV, D, Taylor, 

iSr. cocci:is"EA, Oliver Iliern, 

Kear Lake Marsabit ; Deto 

K. ABTSSTPriCA,'D«W«-. 

Babai 5 Mombasa ; Bev. W. B, Taylor. 

N G-kegoeii, sp. BOV. Glabra, canle carnoso pingui foliorum 
lapsorum cicatriculis rnmiito, capitulis submajusculis solitarns 


MBt SPEBCEB MOOEE TEE 


loiigissiEie peduBculatis, pedunculis striatis omiiiiio midis, 
involucri pliyllis 0 liii6aTi'"oblongis obtusc-acut/is ad.ditii| porpaucis 
exterioribiia Eiinimisj, acbssniis striatis piiberulis, pappi setis 

qiiam flosculos paiilluluBi loEgioribus sericeis. 

Edb, British East Africa, Malewa Eiver; Dr, /. W. Q-regoTij. 

Caulis circa 15'0 cm. alt., in sicco usque ad 1*0 cm. crassiis, 
liac atque iliac torulosim angustatus, apice bifurcatus. Pedunculi 
13*0 cm. alt. Capitula 1*0 cm. long. Involucri 1*5 cm. long, 
ct lat. phylla striata, in sicco f usca ; pliylla exteriora setacea, 
0*2 cm. long. Fiosculorum corollae 1‘8 cm. long-, dimidio 
superiore parum dilatatse; lobi anguste lineari-lanceolati, obtusi, 
•0-4 cm. long. Styli rami 0*5 cm. long.; appendices ovatm, 
0*035 cm. long. Achaenia nondum matura 0*2 cm. long.; pappi 
setae 1*9 cm.- long., omnes simplices. 

Distinguished chiefly by the fleshy stem, long naked peduncles, 
9-leaved involucre, and pappus slightly longer than the corollas. 

Seneoio, Linn, 

S. nisciFOi/ius, Oliver, 

Ukamba and Kikuyu ; 0/7/. 

S. EMTEioiDES, 8g1u Bip*? {Emilia integrifolia^ Baker.) 

Mau, 7-8000 feet; G, I\ Scott Elliot, no. 6864. 

I have not seen authentic specimens of S, emilioides, and 
Schultz’s description is exceedingly short. Possibly a distinct 
species. 

S. MOETUOStTS, sp. nov. ; caule robusto sulcato superne ramoso 
folioso strigoso-pubescente mox puberulo, foliis petiolatis ovato- 
oblongis acutis iiiargine serratis lobulatisve scabriusculis petiolis 
laminae ssepe fere sequilongis medio bi-appendiculatis basi hand 
dilatatis puberulis, capitulis parvis homogamis in cymas densius- 
CLilas pluricapitnlatas quam folia breviores digestis, pedunculis 
propriis involucra subsequ antibus bracteis parvis setaceis onustis, 
involucri cylindrici calyculati glabri phyllis 12 oblongo-linearibus 
obtusis margine late hyalinis, flosculis circa 60 involucrum bene 
superantibus, styli ramis apice penicillatis appendice brevissima 
acuta coronatis, achseniis immaturis cylindricis glabris, pappi 
setis albis integris. 

Sah, British East Africa, between Machakos and Kikuyu, 
i5“6000 feet ; G, E, Scott Elliot, no. 6587. 

Eoliorum lamina 4'0-6*0 cm, long., 2*0-2*5 cm. lat., tenuiter 
mernbranacea ; j)etioli 2*0-5*0 cm. long., horum appendices circa 
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1*0-1*5 cm, long., serratse. Cymce circa 2*5 cm. diani. Bractege 
circa 0*15 cm. Jong. lnYolucrum 0*65 cm. long., 0*4 cm. lat. 
Caljculi phyila 0‘15 cm. long. Corolim aurantiacse, 0*7 cm., 
«tyli rami 0*15 cm., adisenia 0*08 cm., pappus ^egre 0*6 cm. long. 

Distinguislied by the appendaged petioles, rather dense cymes 
of small somewhat heads, the 12 iiivolucral leaves, 

numerous florets with corollas projecting well beyond the 
involucre, and the extremely small (young) achenes. 

Var, minor, Folia brevipetiolata, in toto nec ultra 4*0 cm. 
long., calloso-serrata. Capitula paullo minora (0*6 cm. long.), 
tantum 40-flosculosa, et corollse parum breviores. 

Blah, E-uwenzori Mountain, 9600 feet ; G, IF, Scott Elliot^ 
no. 7729, 

Sbnecio buwexzoeiensis, sp. nov- Herbaceus, glaber, caule 
folioso angulato striato aliqnantulo sinuato, foliis sessilibus ob- 
longis obtusis deorsum sensim angnstatis membranaceis, paniculis 
elongatis paucicapitulatis rari- necnon parvibracteatis, pedunculis 
propriis involucra sicpe longe superantibus niidis vel fere nudis, 
capitulis submediocribus heterogamis multiflosculosis ssepe 
calyculatis, itivolucri siibhemisphaerici phyllis circa 15 lineari- 
oblongis obtusis margine hyalinis, ligulis circa 8 involucra m 
superantibus, flosculis bermaph. circa 40, styli ramis truiicatis 
penicillatis, acbseniis immaturis cylindriexs pilosiusculis, pappi 
setis albis scabridis quam involucrum brevioribus. 

Hah, Euwenzori Mountain, at 5000 feet ; G, F, Scott Elliot^ 
no. 8043. 

Planta circa 60*0 cm. alt. Folia 5*0-6 *0 cm. long., circa 
1*5 cm. lat., costa media subtus eminens. Pauiculus circa 
25*0 cm. long., pauciramosus, hujus braCtese neqnaquam ultra 
1*0 cm. long. Pedunculi proprii 0’7-4*0 cm. long., graciles. 
Involucrum 0*7 cm. long., vix 1*0 cm. lat.; phyila 0*1-0*15 cm. 
lat. Calyculi phyila perpauca, setacea, 0*1 cm. long. Ligulce 
luteas, auguste ohovato-oblongss, apice vix denticulatse, 0*5 cm. 
long. Flosculi hermapb. 0*55 cm, long. Achsenia fusca, 
0*2 cm. long. Pappus circa 0*5 cm. long. 

Di:flers from S, latifoUus, DO,<i in possessing broader capitula 
with more leaves to the involucre, a greater number of ray-florets, 
smaller, much more numerous disk-florets, &c. 

S. UETJKDEsrsis, sp. nov. Flatus, prater collum lanosum glaber, 
caule erecto valido sursum ramoso subtereti insigniter striato, 
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foliis radicalibus fere oiimino evanidis, caulinis sessilibus Iiaiid' 
clecurrentibus ovatis vel ovato-oblongis acutis basi tmiicatis vel 
obtusis margine dentatis vel xindulatis nervo centrali subtus 
prominulo, paiiiculis folia excedentibus multicapitulatis rari- et 
parvibracteatis, pedunciilis propriis plerumque capitula exce- 
dentibns gracilibus, capitulis siibmediocribus bomogamis circa 
25-flosculosis, involucri subturbinati calyculafci pbyllis 12 lineari- 
lanceolatis acutis luarginibus late byaliuis, calyculi pliyllis 
peri)aucis (circa ;3), liosculis iiivolucrum vix superantibus, stjli 
raniis subcapitellatis truncatis penicillatis, achseniis immaturis 
parvis ejlindricis 5-costatis puberulis, pappi setis albis integris. 
quam corolla paullo brevioribus. 

ITab, Urundi, 4-5000 feet; Q-. Scott Elliot^ no. 8181. 

CaulLs usque ad 80*0 cm, alt., deorsum fere 0*5 cm. diani. 
Folia caulina modice 6 *0-8*0 cm. long, (summa parum imminuta) 
et 2*0-3*0 cm. lat. Paniculi 12*0-15*0 cm. long. Peduuculi 
proprii usque ad 3*5 cm. long. ; borum bractese anguste Jineares, 
circa 0*5 cm. long. Involucrum 0*8 cm, long., deorsum 0*3 cm. 
sursum 0*55 cm. diam. Calyculi pbylla setacea, circa 0*7 cm.. 
long. Corollse luteae, 0*6 cm., sfcyli rami 0*1 cm., acbienia 
0*12 cm, et pappus 0*55 cm, long. 

Also near Seneeio latifolius, DC., but differing from it, mter- 
alia, in its homo gainous capitula, its involucres, <fec. 

SeNECIO BASIPIKjS'^ATTJS, 

Near Lake Marsabit ; Lord Delamere* 

S. KAEAGHEKSis, 0. (ex descript.). 

Urundi and Puwenzori district, 4-5000 feet ; Q. F. Scott 
nos. 7478, 8198. 

S. MULTICOEYMBOSUS, Klutt. 

Euwenzori ; G, F. Scott Elliot, nos. 7635, 7843. 

S. TBAiiTSMAEiHirs, sp, Hov. Ascendeus, glaber, caule tereti 
folioso in longitudinem striato, foliis sessilibus oblanceolato- 
oblongis obtusis crebro necnon impariter calloso-dentatis basibus 
cordatis vix sagittatis amplexicaulibus, capitulis mediocribus 
beterogamis radiatis in paiiiculos sat apertos pluricapitulatos 
bracteatos folia longe excedentes digcstis, pedunculis propriis 
involucra longe excedentibus vel subsequantibus, involucri cylin- 
drici calyculati puberuli pbyllis circa 13 linearibus acutis 
alterorum marginibus byalinis alterorum membranaceis, ligulis 
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circa 10 iuvolucrum longe exeedentibus floscuHs bermaph. circa 
40 borum corollis iiivolucro subsequialtis, styli xarnis truncate 
penicillatis, achajniis cvlindrieis 5-eostatis glabris, pappi setis 

""^^^J^^E^wenzori Mountain, 8-9000 feet; G. F. Scoft Elliot, 

’'%S-5-6-0 cm. long., 2-0-2-5 cm. lat., subtns obtuse pnberula 
pallidioraque. Paniculi circa 20-0 cm. long. ; Imjus braetem 
inferiores foliaceas, S O-o'O cm. long., supenores linean-setacese, 
aummum I'S cm. long. Pedunculi proprii 4-0 cm. long, raro 
attingentes interdum vix I'O cm., graciles, paucibracteati. 
Involncrum circa I'O cm. long., 0-6 cm. lat. Calyculi pbylla 
pauco, linearia, nunc involucnim submquantia nunc quam id 
manifeste breviora. Ligulse lutem, oblongm, apice integrm, 
1-0 cm. long. Plosculorum hermapb. corolla 0-7 cm., styli rami 

0 - 12 cm.,adia 3 nia 0-6 cm., pappus 0-6 cm. long. 

Apparently near Seneoio co«/cr#«a. Sch. B.p., but ivitb many 
iveigbty points of divergence in respect of leaf, involucre, 

florets, &c. 


S^ECIO SOTIEEHSIS, sp. uov. Herbaceus, perennis, glandu- 
loso-pubescens, caule stricto valido dense folioso fobis sessi ibus 
oblonais obtusis basi amplexicaulibus pinnatifido-lobatis lobis 
utrinq“ae circa 8 rotundatis obtusissimis integris, capitulis 
mediocribus beterogamil radiatis in corymbos breves terminales 
paucicapitulatos folds mquilongos digestis, pedunculis propriis 
Litula excedentibus vel mquantibus glanduloso-pubeseentibus 
bracteis snbsetaceis onustis, involucri campanulati calyculati 
breviterpubescentispbyllis circa 22 anguste hneari-lanceolatis 

acuminatis marginibus byalinis, calycub pbylbs paucis sat 
elonc^atis, ligulis circa 20 involucrum bene superantibus, flosculis 
bermapbroditis circa 60-70, aebseniis immaturis cylindncis apice 
leviter attenuatis glabris, pappi setis albis scabridis quam 
iuvolucrum brevioribus. 

British East Africa, Sotik ; iF. /• .Tbc/rso??. 

Planta tissue ad 40-0 cm. alt. Caulis summum O’S cm. diam., 
an-mlatus, foUis fere omnino obteetus. Eolia chartacea, modice 
Ao'’- 5-O cm. long., 1-5 cm. lat. ; borum lobi 0-4-0-6 cm. long, et 
0-4 cm. lat. Corymbi circa 5-0 cm. long. \ pedunculi proprii 
circa l-O-l'S cm. long. ; borum bracte® circa 0-8 cm. long. 
Involucrum PO cm. long, et lat. Ligul® ®gre Po cm. long., 
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latese, oblongJB, apice brevissime S-dentatse, 4-iiervosa). Floscu- 
lorum bermapli. corolIjB 0*7 cm. long. Acbsenia 0*2 cm. et 
pappus 0*7 cm. long. 

To be inserted in the genus nest to Seneoio Furtselielleri, Engl., 
from which it differs in its glandular pubescent clothing, the lobed 
leaves, larger heads with a greater number of narrower in volucral 
leaves, long ligules, <fec. 

Seneoio Telekii, 0. Hofm . 

Mount Kenia, Teleki and Hdlinel Vallejs ; JDr. J. W. Gregorij. 

S. SPARTAEETIS, sp. BOV. ; caule gracili verisimiliter simplici 
tereti in longitudinem striato glabro fere efoliato, foliis line- 
aribus sursum sensim longeque attenuatis deorsuin cauli appli- 
catis necnon eum vaginantibiis glabris, capitulis parvis homo- 
gamis multiflosculosis in glomerulum apicalem 3-5-capitulatum 
digestis, involucri late turbinati fere ecalyculati ima basi pubes- 
centis ceterum glabri phyllis 13 obloiigis acutis vel breviter 
acuminatis margine late hjalinis, flosculis fere 40 involucro 
gequiiongis, styli ramis truncatis eximie penicillatis, achseniis 
immaturis subc} lindricis (deorsnm panllulnm attenuatis) glabris, 
pappi corollas hand excedentis setis albis scabriiisculis. 

Hah* Kavirondo, 4-6000 feet ; G, JF. Scott Elhot^ no. 7029. 

Caulis fere usque ad 40*0 cm. alt., summum 0T5 cm. diam., in 
sicco stramineus. Eolia usque ad 2*5 cm. long., pleraque vero 
breviora, summum 0*2 cm. lat. Grlomeruli circa 2*0 cm. diam. 
Pedunculi proprii circa 0*5 cm. long., puberuli. Invoiucrum 
0*7 cm. long, et (sursum) lat. Corollm, iutea?, vix 0*5 cm, long. 
Stjli rami vix 0*1 cm., achsenia 0*13 cm., pappi setae vix 0*5 cm. long. 

Distinguished by the spartioid habit, the few scale-like leaves, 
and glomerules of small homogamous capitula. 

S. Jacksoni, sp. nov. Planta subacaulis rhizomate sat valido 
abundanter tibrillilero fulta, foliis arete congestis linearibus vel 
aiigustissime lineari-spathulatis obtusis carnosulis basibus 
membranaceis aliquantulo dilatatis insertis marginibus ssepissime 
saltern in sicco maxime revolutis supra scabriusculis subtus 
priecipue in nervo centrali eminenter albo-pilosis, capitulis 
inediocribus heterogamis multiflosculosis in corymbos perpauci- 
capitulates quam folia breyioribus digestis, pedunculis propriis 
capitula excedentibus bracteatis, involucri campanulali calyculati 
glabri phyllis subbiseriatibus circa 20 lineari-lanceolatis acutis 
marginibus hyalinis, ‘ligulis circa 20 invoiucrum superantibus. 
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floscuHs hermapli. circa 60, ach^niis imniaturis aBgustis cylin- 
dricis apice paullulum contractis obscure puberulis, pappi setis 
albis seabriusculis. _ _ _ _ , 

^<*6. British East Africa, Sotik ; -F. /. 

Ebizoma O'd cm. cliam. Caulis 1-0-2-0 cm. alt.,_ foliorum 
Ta-^inis omnino obtectus. Folia 3-0-6-0 cm. long., ui sicco 0 lo- 
0-85 cm. lat. Corvmbus summum vix 3-0 cm. long. Pedunculi 
proprii usque ad 2-0 cm. long.; horum bracteffi lineares basi 
diktats, circa 1-0 cm. long., juniores vero 

lucrum 1-0 cm. long., vix totidem lat.; calyeub pbjlla Oo cm. 
long , erecta. Eiguk lute®, oborato-oblong®, brevissime 

3-dLticulat®,4-nervos®,0-8 cm. long. Eloscnlorum bermapb. 

coroll® 0-65 cm. long. Styli rami truncati, penicillat!. 0 13 cm. 

long. Aeb®nia 0-15 cm. et pappus 0-7 cm long. 

Perhaps near Senecio pach.rUzus, O. Hoftm., bnt ydb different 
leaves and inflorescence, smaller beterogamous eapitula, &e. 

Senecio saemenxosijs, 0. Hofm. 

British Bast Africa; Dr. F. TF. Gfrayorj/. 

8 MA.EAKeuEK-sis, 0. Hofm, 

Mt. Euwenzori, over 10,000 feet ; &. F. Scott Mlwt, no. 8110. 

S. cxnoNiii'OLitrs, 0. Sofm. • 

Tropical East Africa ; Bev. W. B. Taylor. 

s. MinxNJixNTTS, sp.' nov. Pknta herbacea,_ ereeta, glabra, 
caule crasso hnmili folloso, foliis longipetiolatis peltatis sub 
orbiculatis margine plurilobnlatis tenuiter 3*^ 

paediocribus homogamis paueifloseulosis in corymbos ^ 

ma<^nopere excedentes deorsum eramosos sparsim bracleatos. 

bracteatis, involucri cylindnei calycukti pbylhs k-lS lincaribus 
Tel anguste lineari-knceoktis obtnsis margmibus byalmis, 
flosculis circa 17 involuerura paullulum superantibus, styli 
rlk truncatis penieiUatis, aeb®niis snbcylindnc.s snperne 
leviter attenuatis 10-costatis dense sericexs, pappi set® sub- 
straraineis scabridis involucrum panllo su^rantibus. 

Sal Nyassaland, Mount Milanji ; X 

Canlis 6-0-8-0 cm. alt., O'S cm. diam., deorsum 
dilapsorum petiolis quasi fibrillis onustus, intervals 0 o-l o cm.. 
foUigerus. Folia 3-5-6-0 cm. long, et totidem kt, temu ei 
palrnatinervia, horum lobuli inter se in®qnales, 8®pissime 0 3- 
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0-8 cm. loiifr- et 0-5-1-5 cm. lat. ; petioli ima basa aliquantulo 
diktat!, 0-3^-0-6 cm. long. Gorymbi 16-0-26-0 cm. long., 
<leoKum validi, pluristriati, bracteis sessilibus ovatis oblongisve 
nec ultra 1-5 cm. long, onusti. Peduneuli proprii 1-.5-2-5 cm. 
long., graciles. Involuerum florescens I'O cm. long., 0-7 cm. 
lat.Vhujus ealyculi pbylla pauca, lineari-setacea, 0'3-0-4 cm. 
Img. Corolla! Intern, fere I'O cm. long. Styli rami 0-17 cm. long. 
Ach^fcnia 0-3-0-35 cm. necnon pappus 0.-7 cm. long. 

Perhaps near Senecio tropesoKfoUiis, O. Hoffm., but different in 
respect of its lobulate leaves, longer corymbs, longer homo- 
gamous capitula, and many other characters. 

Sesecio 3S-AWDENSIS, sp. nov. ; caule valido fistuloso subtereti 
eximie striato folioso glabro, foliis rotundato-ovatis margine grosse 
«t acute dentatis vel etiam lobatis basi late truncatis mem- 
branaeeis supra glabris subtus crispe pubescentibus petiolis sat 
longis juxta medium necnon basi auriculatis pubescentibus f ultis, 
eapifculis parvis hcmogamis paucifiosculosis in paniculos cymosos 
densi-et multieapitulatos digestis, involucri anguste cylindrici 
calyculati phyllis 8 oblongo-linearibus acutis margine late 
hyalinis glabris, flosculis circa 12 involuerum insigniter exce- 
dentibus, styli ramis truncatis longiuscule exsertis, aehmniis 
immaturis cylindricis puberulis, pappi setis albis scabndis 
involuerum excedentibus. 

Sah. Nandi ; G-. I'. Scott Elliot, no 6987. 

Caulis circa 0-4 cm. diam. Poliorum lamina circa 4'5 cm. 
long, et lat.; petioli 2-0-2-5 cm. long. Paniculi 10-0-12-0 cm. 
lon°., 5-0-9-0 cm. diam. Peduneuli proprii circa 0'5-0-7 cm. 
long.,' bracteis setaceis 0-3-0-5 cm. long, onusti. Involuerum 
legre 0-6 cm. long, et 0-4 cm. lat. Calyculi pbylla subulata, circa 
■0-15 cm. long. Corollse lutese, 0'8 cm. long. Styli rami 0-2 cm., 
.acbmnia 0-12 cm., pappus 0-7 cm. long. 

Apparently near S. suhscandens, Hochst., wliich has somewhat 
difi'erent leaves, capitula fewer together in small cymes, only 

•5 involucral leaves, &e. 

S. ELLiorii, sp. nov.; caule debili folioso mox fistuloso 
sulcato glabro, foliis ovatis vel ovato-oblongis longe acuminatis 
basi truncatis necnon aliquantulum obliquis margine dentatis 
vel dentato-lobulatis tenuiter membranaceis petiolis tenuibus 
sat longis ima basi dilatatis suffultis, capitulis submediocribus 
homogamis paucifiosculosis in cymas pluricapitulatas panieulum 
bracteatum folia excedentem efformantes digestis, involucri 
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cylindrici calyeiilati pliyllis 8 linearibus aciitis in sicco stramincis 
marginibus hand liyalinis quam peduncnli proprii gracillimi 
loogioribna, flosculis 11 involncro fequialtis, styli ramis trancatis 
peiiiciliatis, acliseniis iminaturis cylindricis 10-costatis glabris, 
pappi albi setis scabridis qnam copoHjb paiilluluni brevioribus. 

Sah, Buwenzori Mountain, 7000 feet ; G. W. Scott MlUo% 
no. 7826. 

Polioruni lamina 3‘0-l‘0 cm. long., 1*5~'2*3 cm. lat. ; petioli 
1*5~2*0 cm. long. Panieuli saltern lO’O cm. long. ; cymse circa 
3*0 cm. diam. Bracteas inferiores foliacese, serrulatae vel undu- 
iata 3 , l*5-3*0 cm. long. ; siiperiores setacem, 0-8-0*7 cm. long. 
Penduncnli proprii modice circa 0*5 cm. long. Involncrum 0*8 
cm. long, efc dimidio lat. Calycuii pliylla paiiea, circa 0*8 cm. 
long. Corollm iutea% 0*7 cm., styli rami 0*15 cm,, achmnia 0*1 
■cm., pappus 0*6 cm. long. 

Near tlie species last described, but with different leaves, 
fewer florets to the heads, longer and narrower involucral 
leaves, &c, 

Senecio Maelothianus, O. Eoffm. 

Yar. MmoE, var. nov. Humilior (nec ultra 15*0 cm. alt.). 
Folia angustiora, modice circa 1*0 cm. long. Capitula vis; 1*5 
,€m. diam. attingentia. 

Sah, Damaraland ; T, G, JUen* 

Eukxops, 

E. JACKSO^sr, sp. nov. Ereviter caulescens, glaber, foliis 
'Carnosulis sessilibus elongatis anguste linearibus obtusis basi 
anguste vaginantibus (vaginis calvis) apicem versus caulis 
confertis, pediinculis axillaribiis monocephalis folia inulto exce- 
dentibus, capitulis pro genere magnis multiflosculosis, involncri 
phyllis circa 12 usque ad medium partitis ovatis obtusis 
microscopice ciliolatis trinervibus, ligulis circa 12 involucrum 
bene excedentibus oblongis apice integris vel brevissime trifidis, 
achseniis turbinatis conspicue costatis sursum pubeseentibus, 
pappi setis achsenio sabsequilongis crispis scabridis albis cadu- 
cissimis. 

Sah. British East Africa, Kikuyu ; F, J, Jackson, 

Caulis ex exempli, mihi ohviis 5*0-6*0 cm. alt., 0*25 cm. diam., 
sursum nudus. Folia modice 2*0~2*5 cm. long., 0*1 cm. lat., 
crecto-patentia. Peduncnli 8*0-10'0 cm. long., striati. Capitula 
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a-n=n CHI. diaiE. Involucri 0-6 cm. long, pbylla 

modica 0-15 cm. lat. Ligulm 1-3 cm. long 0-2-0^5 cm^lat 
deorsum gradatim attenuata. Aclisema 1 5 cm. lo g. , p PP 

'"'ThelSnitrS this is with Antinorii {Wemena 

Antinorii, Avetta), which is acaulescent, has much 
and, relatively to those organs, shorter peduncles, also oblon, 
lanceolate scarioso-ciliate involucral leaves, &c. 

Em-yopsum Afriese tropicalis conspectus. 

§ I. Angmtifoli,^. FoUa acicularia vel anguste linearia. 

Folia parva, acicularia, arete imbricata. 

Pedunciili abbreviati sc. capitulo riii™r 

. . 1. E. dacrydioides, Oliver. 

paullo longiores _• j 

Folia elongata, anguste linearia, laxius 
imbricata. 

Capitula corynibosa. . . . . . , . • • • • • • • • 

Oapitula pedunculis elongatis solitatim 
suffulta. 

Acaulis. Pedunculi folia paullo ex- 
cedentes. Folia basi dilatata 
ciliata. Involucri pbylla ob- 

longo-lanceolata 

Cauleseens. Pedunculi folia niulto 

excedentes. Folia basi calva. ^ 

Involucri pbylla ovata A E. Jachsom, nob. 

§ II. Latifolits. Foha oblanceolata vel oblanceolato-obovata. 

Breviter cauleseens. Folia conferta. ^ 

Pedunculi folia multo excedentes . . 6. E. somalensis, nob. 
rjaulis eiongatus. Folia spar sa. Oapitula 

brevins pedunculata 6. A. Osteospermm, nob. 

E. SehencUi, 0. Hoffm., in Bull. Herb. Boiss. i. 1893, p. 88, is- 
not included. It is a native of Namaqualand, and probably does 

not reach the Tropic of Capricorn. 

Tribe AECTOTiDE^i. 

Meeediana, (Hazania, AmcH.) 

M niEEHSA (Gazania diffusa, Spreng.). , T,r ■ 

Aio. , Me., jr. M. T.ylcr. Vkamb. ..d Mi...- 
land, 5-6000 feet; G. F. Scott Elliot, nos. 6421, 6761. 


E. imiifoUa^ Ricb. 


3. E, Antinorii^ nob. 
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Lakbtia, Less» 

L, MtfFFErjhii, Benth. 4'' ^ook,j^L 

Britisli East Africa, Sotik ; Jl J. Jackson. Leikipia Plateau ; 
JDr. J. W. Gregory. 

Haplooaepha, Less. 

H. scaposa, Haro. 

Lukoma (Likoma ?), Lake Nyassa ; Wm. Bellingham. Ste- 
Yensou Eoad and Shire HigMands, 5-6000 feet; G, F. Scott 
Fllio% nos. 8337, 8583. 

Ckocobilodes, (Berfcheya, 

O. SpEEiEATOM, 0. Kuntze. 

Kikuyu ; F. J. Jackson. IJkamba, 5-6000 feet; G. F. Scott 
FUiot, no. 6119. 

Platycabpha, Less, 

P. CAELii^roiDES, Oliver Hietm, 

Damaraland; T, G. Fen. 

Tribe 0 y]s-aboii)EJ3. 

Echinops, Linn. 

E. AMPLEXiCATJLis, Oliver, 

Sotik ; F. J. Jackson ; Karagwe and near Albert Edward 
Kyanza, 4-5000 feet, nos. 7488, 8059. 

E. (§ Oligolegis) axg-ustilobus, sp. nov. ; caule erecto 
yalido crebro folioso sulcato fioccoso-araneoso deinde glabro et 
rubescente, foliis alte bipinnatisectis subtus araneosis segmentis 
ultimis anguste linearibus debiliter spinoso-acuminatis integris 
yel alte 2-5-lobis lobis saspe basalibus rbacbide communi necnon 
rbachidibus partialibus anguste linearibus, capitulorum glome- 
rulis mediocribus permulticapituliferis nianifeste pedunculatis, 
globosis, reeeptaculo communi globoso verrucoso, involucri setis 
quam ejus pbylla inulto breyloribus stramineis phyllis exterior- 
ibus linearibus vel lineari-spatbulatis quam intermedia lanceo- 
lata sursum longe spinoso-acuminata breyioribus et una cum iis 
margine sursum rigide ciliatis phyllis intimis fere usque ad 
medium connatis acutis, reeeptaculo partiali nudo, corolla bene 
exserta, antherarum auriculis barbatis, achgeniis involucri pbylla 
intima cireiter semigequantibus villosis, pappi setis ima basi 
connatis. 
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Sah Masaiknd, at 8000 feet ; G. F. Scott Mliot, no. 7005. 

Folk usque ad 17*0 cm. long., juniora vero brenora; horum 
rliacMs nunquam ultra 0*l-0*2 cm. diam. ; lobi primarii 2*5-'5-0 
cm, long. ; secundarii plerumque 0*8-“l*0 cm. long, et circa 
0*1 cm, diam, Pedunculi circa 5*0~8*0 cm. long., araneosi. 
Griomeruli 3’5 cm. necnon receptaculum commune 1*0 cm, diam. 
Involucri circa 1*5 cm. long, et 0*7 cm. diam.; borum setse 
0*3-0*9 cm. long. ; pbylla estima 1*0 cm. intermedia usque ad 
1*7 cm., intima 1*4 cm. long. Corolla verisimiliter alba, in toto 
1*8 cm. long. ; tubus 0*45 cm., pilis brevibus glandulosis sparsi- 
uscule indutus. Acbsenia 0*8 cm. et pappus 0*15 cm. long. 

Easily distinguishable from its congeners, in addition to the 
characters determining its sectional position, by the weakly 
spinous leaves with their very narrow divisions and rhachis, by 
the globular glomerules and common receptacle, &c. 

I have not been able to see the outer (common) involucre of 
this plant. 

Cabduus, Limu 

C. BTJWENZOBiENSis, sp. nov. ; caule ascendente folioso angu- 
lato sulcato puberulo mox glabro, foliis ambitu oblongo-lanceo- 
latis deorsum lobatis sursum serrato-crenatis lobulatisve amplexi- 
caulibus nunc longiuscule nunc brevius spinosis membranaceis 
cito fere omnino glabris subtus pallescentibus adjectis paucis 
prgesertim apicem versus parvis ovatis rarispinosis, eapitulis 
parvis paucis (circa 8) ad apicem caulis approximatis multiiioscu- 
losis, pedunculis abbreviate sc. quam folia brevioribus, pedunculis 
propriis ah involucris superatis vel iisdem mquilongis, involucri 
late cylindrici circa S-seriatis phyliis lanceolatis breviter spinosis 
(spinis smpe niox recurvis) dorso eximie nervoso-striatis margine 
rigide ciliolatis, receptaculo piano, corollis fere usque ad medium 
partitis, achasniis nondum maturis cylindricis glabris, pappi setis 
pluriseriatis fuscis scabridis achmnia longe excedentibus. 

Sab, Mt. Euwenzori, 10,000 feet; G. F Scott Flliot^ no. 
8108. 

Eolia majora modice 8*0~16*0 cm. long,, 2*5-8*0 cm. lat. ; 
minora modo 0*6 cm. long., et vix totidem lat,; lobi 0*5'-l*3 cm. 
long. ; nervi supra fere plani subtus prominuli et laxe reticula ti ; 
spinse majores 0*5“1*0 cm. minores modice 0*15-0*2 cm. long., 
omnes basi atrat^ sursum stramineae. Pedunculus communis 
circa 1*0 cm. long. Involucrum 1*0 cm. long, vel parum majus, 
1*2 cm. diam. ; phyUa extima 0*3-0*4 cm. long. ; intermedia 
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0'6~0*7 cm., intima fere 1*0 cm. long., honim spioi terminales 
O'i-0%3 cm. long. Eeceptaenli set 80 fuscsD, circa 0*5 cm. long. 
Corolla in toto fere 1*5 cm., hujus lobi 0*6 cm. long* I^appi 
seta 1*0 cm. long. 

Leaves mucli like those of Oardum leptacanthus^ Fres., onij 
less deeply divided, but with its small heads and shortly spinose 
involiicral leaves tbe difference between tMs and 0. leptmanihm 
is very striking* 

CaEDUUS LEPTACAKTHIJS, 

Mt. Kenia, terminal moraine of sheet glaciation ; Dr. J”. W. 
Gregory. Mt. Euwenzori, 5300 feet, and Kiriba, of Lake 
Tanganyika, 7-8000 feet ; 6r. D. Bcott Elliot^ nos. 7609, 8379. 

Var. Stetoneei, Engl. 

Tropical East Africa; Bev. W. E. Taylor. Mau; G. AT 
Beott Ellioty no. 6961. 

Ckicus, Linn. 

O. POLYACANTHXJS, Hoclist. 

Usambara ; Biichioald, no. 318. 

Ceotaxjeea, Linn. 

C. Atlmeei, Balcer. 

Somaliland, above the Upper Sheik ; Mrs. Lort BliilUps. 
Gan Liban ; Dr. Donaldmn Bmith. 

Tribe MuTisiACEiB. 

Pleiotaxis, 

P. YEEKOifioiBES, sp. nov* Yerisimiliter lierbacea, eaule ereeto 
tereti robusto striato albo-tomentoso deinde efoliato sursiim 
sparsim ramoso ramis jnvenilibns crebro foliosis, foliis sessilibus 
anguste lineari-ianceolatis acutis basibus eaulem laxiuseule 
amplectantibus margine crenulatis rugosis supra griseo-araneoso- 
pubescentibus subtus dense albo-tomentosis, capitulis solitariis 
majusculis giobosis multiflosculosis breviter pedunciilatis, in- 
volucri pbyllis circa 7-serialibuS extimis (serr. I.-III.) parvis 
una cum iiiterioribus manifeste longioribus oblongo-ovatis intimis 
elongatis et late oblongis omnibus obtusissimis glabris sursuin 
atratis, flosculis exsertis, aebsemis anguste cylindrieis vel (api- 
cibus leviter coarctatis) sub cylindrieis pubescentibus quam pappus 
stramineus pauUo brevioribus. 
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Kal. ISTear Lake Tanganyika ; G. M Scott Mliot, no. 8352. 

Canlis 0*4 cm. diam., interval! is krevibus vestigiis vel saltern 
cicatricibus foliorum transitorum onustus. Eolia circa 6‘0 cm. 
long., 0*6-0‘9 cm. lat. Pednnculi circa 2*0-3’0 cm. long., 
araneosi, bracteis parvis scalariformibus instmcti. Capitula 
circa 2*0 cm. long, et 2*5 cm. lat. ^ Inyolucri pbylla extima 
0*3~0*4 cm* long., fere 0*3 cm. lat. ; interiora usque ad 1 2 cm. 
long., intima 1*7 cm. long., 0*4 cm. lat. Corollas tubi pars 
attenuata 0*8 cm., pars ampliata vix 0*2 cm. long. ; lobi 0*7 cm. 
long. Acb^nia 1*0 cm., pappi set^ usque ad 1*3 cm. long. 

Judging from Dr. HoiEmann’s clavis (Bot. Jabrb. xv. p. 536), 
tbis is nearest Fleiotawis affinis^ O. Hoffm., a species whicb I 
have not seen, Erom tbis it differs inter alia in the shape and 
size of its leaves and pubescent achenes. According to Hoffmann, 
F.ajlnis is very like P. rugosa, 0. Hoffm., which has heads 
differently shaped from those of Mr. Scott Elliot s plant, with the 
involucral leaves in many series, there being several series of very 
small outer ones for instance. In this characteristic I presume 
that P. affinis shares, this being another and important point 
of difference between it and P. vernonioides. 

Erttheocephaxttm, Benth. 

E. ZAMBESIANITM, Oliver §r JBLiern. 

Shire Country, Sotchi ; G. P. Scott Elliot, no, 8535. 

Var. ANGTJSTiPoniirM, var. nov. Eolia anguste lineari-lanceo- 
lata, crebro serrulata, 0*65-0*8 cm. long., basin versus 0*7-0*9 
■cm. juxta medium 0*5-0*7 cm. lat. 

]?^‘yassaland ; Simons. 

Achyrothaeamus, 0. Rofm. 

A. MARGiNATirs, O. Hoffm. 

Eabai Hills, Mombasa; Bev. W. E. Taylor. JSFear Lake 
Marsabit ; Lord JDelamere. 

Dicoma, Gass. 

D. ANOMALA, Sond. 

Damaraland; T. G. Ben. bTyika Country, IN'.W. of Lake 
Hyassa, 6500-7890 feet; Biclard Craioshay. German East 
Africa, XJrigi, 4-5000 feet ; G. P. Scott Elliot, no. 8144. 

Hochstetteria, BC. 

H. SCHIMPEEI, DC* 

Somaliland, Wagga Mt. ; Mrs. Lori Bhilli^s. 








Peedxcium, Limi. (Gerbera, Amt) 

P. Jamesoisti ( Gerhem Jamesoni, Bolus). 

Transvaal, Pilgrim’s Pest Goldfield ; Bev, W. Greemtoeh, 

P. AJBXSSIKICXTM, JBLiern. 

Between ZamibsLT md Uyui ; JBev. W. JS. Taylor* J^andi and 
Shire Country ; G. F. Scott Elliot, nos. 7056, 8604. 

Tribe C i c h o r i a c e je. 

Crepis, Linn, 

C. KILIMANDSHARICA, O, Roffm, 

Tropical East Africa ; Bev, W, E. Taylor* 

0. EtpPELLii, Sell, JBip. 

Nandi, 7-8000 feet ; G, F. Scott Elliot, no. 6937. 

Lactuca, Tourn, 

L. OLANDTILIPEBA, Rooh. fil, 

Uganda ; G, F* Scott Elliot, no. 7328. 

An almost glabrous form. 

L. PARADOXA, Sell. Bip* 

Mt. Euwenzori, 7000 feet ; G* F. Scott Elliot, no. 7908. 

Son cans, Tourn. 

S. Biponxini, Ascliers., var. piotatifxdus, Oliver ^ JELiern* 
Eabai Hills, Mombasa ; Bev* W. E. Taylor. Machakos ; 
Dr. S. L* Sinde. 

EXPLAHATIOH OF PLATE 8. 

Figures more or less magnified tmless otherwise stated. 
a’-‘k, Jrtemisiopds linearis, B, M.OOXQ* 
a. A secondary branch of the plant, nat. size. b. A fiower-head. c. An 
involueral leaf seen from within. A circumferential and, e, a central 
(hermaphrodite) fioret, f. Circumferential floret seen under compound micro- 
scope low power, g. Two stamens showing the long tails and terminal 
appendage of the anthers, h. Style and style-arms from a hermaphrodite 
floret, i & h Achenes of a circumferential and of a central floret respectively, 
as seen under the compound microscope, 

Ha-Hf* Bohnelia vermmoides, Schweinf, 

Ba. Part of a plant, nat. size. Bb, A floret at time of pollination. Ba. Two 
of the stamens, showing anthers with sagittate bases and a terminal appendage. 
Bd. A style with the style-arms. Be, Achene with a cupular pappus, some- 
what like that of Sparganophorus. Bf. Part of an achene showing its unilateral 
pappus. 
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The Use of Linneaii Specific Kames. 

By Henet G-eotes, F.L.S., and James G-eotes, B.L.S. 

[Bead 16th January, 1902.] 

WHiiiE attempting to revise in some measure the nomenclature 
of Babington’s ‘ Manual of British Botany’ in connection with 
a posthumous edition of that work, we have been much impressed 
with the great diversity in practice among botanists, both here 
and abroad, in dealing with the Linnean specific names, and we 
have therefore thought it desirable to bring before the Society 
some considerations as to the difterent methods adopted, with a 
view to a discussion as to which is the least open to objection. 

It seems necessary to arrive at something like an agreement 
as regards the use of the Linnean names, before we can make 
any certain progress in the direction of a stable system^ of 
nomenclature, and a termination of the present diversity of 
opinion, resulting as it does in the continual changing of the 
names of familiar plants, which all feel to be so inconvenient. 

The Linnean specific names fall roughly into three groups : 

(1) Those applied to distinct species, fairly well undei’stood 
in Linnmus’s time, and still generally accepted. 

(2) Those which are now considered to include two or more 

species combined by Linnaeus owing to eithex’ 

the imperfect knowledge of the plants at the 
time ; or, 

(6) the different ideas then and now as to the 
extent of species. . . 

(3) Those about which there is more or less doubt as to the 
proper application, owing to 

(a) the descriptions being imperfect ; 

(5) the synonymy (often more important than the 

desci'iption) being conti’adictory ; or 

(c) the confusion arising from changes made by 
Linnmus himself after the first publication. 

"With regard to the first group, “ Those applied to distinct 
species, fairly well understood in Linnseus s time, nothing need be 
said, except to point out that they are liable at a future time, 
through advance in our knowledge of the plants, to fall into the 
second group. As an instance of this, we may mention the 
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Oommoli Eyebrigtfc which up to quite 

receutiy has been regarded as a single species, but, in 
hfr, Townsend’s recent Monograph, 13 species are discriminated 
from this country alone. 

With regard to the second group, “ Those which are now 
considered to include two or more species combined by Linnasus/* 
the methods adopted are : — 

{a) To discard the Linnean names altogether, or to employ 
them for sectional or mother species only, adopting more 
recent names, originated to represent, more or less 
exactly, the species as at present constituted. 

(^) To retain the names for one or other of the segregate 
species. 

The arguments in favour of the first alternative, that of rejecting 
the names, appear at first sight very forcible. Its advocates 
contend that to employ a Linnean name to denote a part only 
of the Linnean species, is a wrong use of words, and is making 
LinnsDus say wbat he did not mean, that the provision in the‘‘ Laws 
of botanical nomenclature ” for adding fro arte ex parte^'^ ov 
tbe like, after the authority, to show that it is not intended to 
denote the whole of the original species, is really no safeguard 
against this misrepresentation; experience showing that although 
such explanations may be added in Monographs and other works 
on a large scale, in the more ordinary use of names, such as for 
labelling and cataloguing, the explanations would be dropped, 
besides whicb, such additions to the authority are undesirable, 
both as lengthening the reference and introducing an ambiguity. 
It is also contended that by retaining the names for segregates, 
the same name at different dates represents altogether dilFerent 
values, and that confusion is likely to arise therefrom. 

In favour of the second alternative, that of retaining the 
name for one or other of the segregate species, it is urged that 
it is, broadly speaking, the plan generally adopted, that it 
conduces to greater stability in nomenclature, and that it 
avoids a considerable and continuous increase in the number of 
names. 

If the limits^' of the systematic knowledge of plants "were 
reached, it might perhaps be desirable to use the names given to 
the species by the first authors who thoroughly understood the 
limits of each of them ; but so far from this being the state of 
things, species are continually being split up, and to carry tbe 
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rejection plan to its only logical conclusion, eacli time one of 
tliese splits takes place, the residue of the species should also he 
re-named, as the old inclusive name will no longer he applicable. 
The common Bur-reeds of our ditches afford a good example. In 
the ‘Species Plautarum’ (1753), Linnaeus recognized hut the one 
species, which he named Sparganiim erectmi^ with a var. /3, the 
Sparganimi non ramosmn of C. Bauhiu. In 1778, Hudson split up 
Linnieus’s 8, erectum into two species, using the name ramosum 
for the type, and siniplea; for Linnaeus’s var. /?. In 1885, more 
than a century later, Mr. Beeby discriminated 8. neglectum as a 
species. This last is considered by some botanists to be a variety 
of rmiommy and there is, we think, no reasonable doubt that it 
formed a part of Hudson’s species. How to carry out the 
rejection theory, Mr. Beeby, who, by the way, is an advocate of 
that view, ought to have re-named the other portion of 8. tamo- 
sum, for it is quite clear, from the strictly logical position, that 
ramosum minus neglecium cannot he equal to rmiosum. We 
should then have two new names instead of one. Then there is 
L. M. Heuman’s variety microcarpum of ramosum. Who shall say 
that some botanist will not separate this also as a species? and 
then we must have another name for ramosum minus neglectum 
and microcarpum. This is a comparatively simple instance of the 
consequences of the rejection plan. 

The objection that by the retention plan the same name has 
two or more different values at different dates, is to our thinking 
more apparent than real, for anyone studying the botanical 
works of past times must make himself acquainted with the 
history of the species concerned, whether they bear the same or 
different names. 

Taking the arguments on both sides into consideration, we 
think the balance is in favour of the plan of retaining the 
names for one or other of the segregate species ; hut there are 
possibly a very few exceptions, e.g., Muhus fruticosus, of which, 
according to most recent ideas, there are 100 species in Britain 
alone. If we accept this conclusion, the next question is, 
to which of the segregate species should the name be applied ? 
and here again there is difference of opinion. Where the 
segregate species are already distinguished as varieties by 
Linnffius, there will probably he little doubt that his specific 
name should he applied to the type or var. a, but this rule 
would dispose of comparatively few cases. Some botanists have 
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applied tbe Liiinean name to tte segregate species represented 
in Linnseus’s herbarium, but tMs view we do not tMnk should 
be adopted. To regard tbe specimens in Linnaeuses berbarium 
as tbe types of bis species, in tbe same manner as those of other 
authors, to our thinking is to display an entire misconception 
of his unique position in this matter. Most of Linnaeus’s 
species are unlike those of later authors, in that they do not 
represent plants discovered or discriminated by Linnaeus, but 
plants already more or less identified, which be has formulated 
as species under binominal names ; and the specimens which 
happen to bear the names, often incorrectly, in his herbarium 
afford but little evidence of what was intended, as against that 
to be gathered from tbe synonymy quoted and from contemporary 
works. 

Some authors have applied tbe names to tbe segregates most 
commonly found in Sweden ; but this view is to our thinking 
wrong, as Linn^us botanized in other countries than his own, 
besides which, as we have pointed out, most of his species are 
the outcome of the accumulated knowledge of earlier botanists. 

Another plan, and the one which seems to us the most satis- 
factory, is to apply the Linnean name to that segregate which, 
from being the most distinct, and usually also the most widely 
distributed, of those considered to be included in Linnaeus’s 
species, may fairly he accepted as his type. Where there is no 
segregate which stands out from the rest in this manner, we 
think the best course is to retain the name for the residue of 
the species after the other segregates have been carved out of it 
by subsequent authors 5 but in applying this principle, it should, 
we think, be quite clear that such subsequently named species 
were discriminated by their authors from the residue, and were 
not merely synonymous names, originated through a misconcep- 
tion as to Linnaeus’s species. 

As regards the third group, “ Those names about which there 
is more or less doubt as to the proper application,” the two 
courses pursued are : — 

{a) To discard them altogether in favour of later names, as 
to the application of which there is less doubt or no 
doubt at all. 

(5) To retain them for the species for which, from the 
balance of evidence, there is a reasonable probability 
that they were intended. 
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The obvious argument in favour of discarding these more or 
less doubtful names, is that in scientific matters the nearest 
approach to accuracy should be aimed at, and that it is therefore 
better to use a name which, from being accompanied by a full 
and accurate description, or a satisfactory illustration, is known 
to belong to the species, rather than one about which there is a 
doubt. 

On the other side it is urged that a large number of tbe 
earlier post-Linnean descriptions, and many of tbe more Tiiodern 
ones too, are open to the same objection as are those of Linnaeus, 
being of themselves insufficient for identification. What we now 
consider essential characters were often altogether omitted, and 
variable characters of no import made much of. It would be 
equally necessary to discard these, while to do so would involve 
the changing of an immense number of names. Moreover, in 
the case of most of the more or less doubtful Linnean names, if 
all tbe evidence is examined closely, a very strong presumption 
can be arrived at as to the plants that were intended. 

We are of opinion that it is the better coarse to retain the 
names when, although the descriptions are imperfect and of 
tbemseives inadequate, there are reasonable grounds for inferring 
that they belong to certain plants* 

The following are a few specimen cases in which Linnssus’s 
names, coming under Group 3, have been set aside or, to oux* 
thinking, wrongly used : — 

1. Htpericfm QUADEAKGuniJM. Liiinmus describes this as 
Hyjpericmn florihiis trigynis^ caule quadrato lierbaceo^ and cites 
Si/pericU'm Ascyron dictum^ caule quudTangiilo of J. Bauliin. 
Bor many years the name was used in this counti'y to denote our 
common four-angled St. John’s Wort, a good distinct species, 
with very conspicuous angles to the stem, occurring almost all 
over Europe. Koch, Eries, Sir Joseph Hooker, and others, 
however, have used the Liimean name for the much less distinct 
and less widely-distributed species, which was known as H, duUum^ 
Leers, a plant which it is true also has a four-angled stem, but' 
tbe angles are much less strongly marked and are distinctly 
unequal, and its general aspect is much more that of our common 
perforate St. John’s Wort, Linn. Syme, on the 

other hand, altogether rejects the name on^ tbe ground of 
ambiguity. AVe quote his words as a good example of this 


view : — 
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“ There can be no doubt that Linnaaiis under bis Hypericum 
“ quadrangulum included both H. dubium (Leers) and H, tetra- 
“pterum (Fries); and as botanists are pretty equally divided in 
“ their opinion as to -which of these two ought to receive the 
“ name ‘ quadrangulum,’ it is much better to abandon an 
“ appellation vrhich really belongs to neither exclusively, when 
“ the two plants have distinctive names of their own. In the 
“ Linuean Herbarium, H. quadrangulum is represented by a 
“ specimen of each of the two species ; and that being the case, 
“ it is of no use trying to determine to which of the two he first 
“ gave the name quadrangulum, or which is the common Swedish 
“plant; there is evidence to show that he considered the 
^‘species extensive enough to include both.’’ (Lng, Bot. ed. 3, 
vol. ii. p, 153.) 

I?^ow to our thinking Smith and the other earlier modern 
British botanists w^ere right in applying the Linnean name to 
ihe distinct widely-distributed conspicuously four-angled plant; 
and Koch, Fries, and the rest are wrong in using it for the less 
distinct, obscurely four-angled plant, and Syme and his party are 
also wrong in rejecting it on the ground of ambiguity. There is 
not the least doubt that Linnaeus knew the more distinct plant, 
for there is a specimen in his herbarium ; it is not likely he meant 
the less distinct plant exclusively, and the fact that there is a 
specimen of the latter also in his herbarium under the name, is 
no proof that he meant to include it. 

2. Eosa Eoeaxteeia. This is an instance of a Linnean name 
having been incorrectly applied, or rejected, through alternations in 
the specific characters introduced in a subsequent publication. 
The plant referred to in " Species Plantarum,’ 1753, p, 491, was, as 
pointed out by Woods in this Society’s Transactions, xii. (1818) 
p. 208, clearly the Sweet Briar* In the second edition of " Species 
Plantariiin,’ however, Linnaeus introduced characters of JB. lutea, 
and some authors have applied the name to that species, but the 
majority of writers in recent years have discarded it altogether. 

3. Epilobium tetbagokum. The description of this in 

" Species Plantarum,’ 1753, p. 348, reads “ Epilohmm foUis 
lanceolato-lmearihus deniiculatis imis qpposifis caule tetragono, 
Sauv, 31o72sp, 75.’'" Tabernmmontanus’s plate (Ic. 854) wdiich is 
cited does not agree with the description; the specimen in 
Linn^us’s herbarium is JS. and in the second 
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edition of ‘Species Plantarum’ the leaTes are described 'as 
» lanceolatis.” Professor Haussknecht, the monographer of the 
genus, has rejected the name in favour of the comparatively 
recent Hjiilohium adnatum, Grisebach, and his example is followed 
by some botanists in this country. e think, however, inasmuch 
as the original description clearly indicates the one plant, the 
contrary evidence of the plate, the specimens in the herbarium, 
and Linnicus’s subsequent amendment of the description, should 
not weigh against it. If, however, these three points were taken 
into account, and the species construed as including E. adnatum, 
E. obscurmi, and E. roseum, according to the view advocated, by 
the process of exclusion, the first-named would still bear the 
name of E. tetragonvm. 

4. EpinoBiUM ALPINTIM. The description in ‘Species Plan- 
tarum,’ 1753, p. B4S, reads Epilobium foliis opjpositis ovato- 
lanceolatis integerrimis ailiguis sesailibus caule repente. The 
habitat given is “ Alpibus Helveticis, Lapponicis.” The character 
of the fruit being sessile is evidently an error. The specimen 
in Linnffius’s herbarium is E. lactifiorum, Haussk., an Arctic 
species. The name has been pretty generally, and rightly as we 
think, applied to the most distinct and widely distributed alpine 
species, which answers fairly well, and better than any other, to 
the description, but Haussknecht and otliers have rejected it in 
favour of E> anagallidifolium, Ijamarck. 

Our conclusions are that it is desirable, in dealing with 
Linnean specific names, in all doubtful cases to disregard speci- 
mens altogether, and also to disregard any modifications made 
in his subsequent publications, and, as far as possible, to rely on 
the original descriptions, in conjunction with the references to 
earlier authors — construing the species liberally. 

Then, as regards Group 2, — to retain the name for the type 
if such is specified, or, if none, for the species which may be most 
fairly regarded as the type ; and in the absence of such a species, 
for the residuary species after others have been cut off. 

As regards Group 3,— unless the evidence is hopelessly vague 
or contradictory, to retain the name for the species for which 
the weight of evidence points to its having been intended. 
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On some Species of Discliidia with Double Pitchers. Bj H, H. 
W. PEABS 02 I, M.A., P.L.S,, Assistant, Eojal Botanic 
Gardens, Kew ; formerly Prank Smart Student of Botany^ 
Gonville and Cains College, Cambridge. 

[Bead 5th June, 1902.] 

(Plate 9.) 
iKTBonucTioisr. 

In his account of the Asclepiadacege of British India^ Sir Josejih 
Hooker quotes ^ Grijffith’s description of Bischidia complex^ 
a Malacca species which is represented in the Kew Herbarium 
by a single imperfect specimen. In this description reference 
is made to the remarkable double pitchers which the j)lant 
possesses. Although first noticed almost 50 years ago, no- 
investigator has taken them in hand, and all that we know about 
them is contained in Griffith’s rather meagre note. Sir "William 
Thiselton-Dyer therefore suggested that I should study the- 
morphology of these curious organs, and endeavour to elucidate 
their bearing upon the mode of life of the plant. 

Griffith’s original account occurs in his Notulse ad Plantas 
Asiaticas ’ (part iv. p. 50), and the complete description of the 
pitchers as it there appears may be reproduced. It is as 
follows: — “These ascidia are very complete (? complex), pre- 
senting a rather small orifice near the petiole, the outer margin 
of this orifice being inflexed and formed into a second pitcher 
much smaller than the outer one, opening on each side by an 
oblique aperture, deeply lob ed or furrowed on the upper, carinate 
on the lower side. A transverse section makes it very reniform. 
The cavity of the outer pitcher [is] crammed with radicles, the- 
inner surfaces of both [being] lurid purple wdth inconspicuous 
white spots.’’ 

On looking through the specimens of the genus JDkcliidia 
in the Kew Herbarium, I found three other species possessing 
double pitchers very similar to those of D. complex^ Of these 
also the material available was entirely in the dried condition. 

^ * Mora of British India,’ vpL iv, p. 51, 
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One -was represented only by the type specimen, which it was 
important to disturb as little as possible ; the other two 
possessed each one pitcher. The observations, an account of 
which follows, are therefore founded upon a strictly limited 
number of pitchers, and these not in the most favourable 
condition for investigation. 

The four species in which these double pitchers occur are : 
(1) Discliidia complex, Griffith (Malacca) ; (2) D. pectenoidec, 
H. H. W. Pearson (Philippines); (8) an undescribed species 
represented by a single leafless and flowerless specimen collected 
at Kuching, Borneo (Kmiland, 2015) * ; and (4) a second un- 
described species of which there is only one equally imperfect 
specimen from Bangarmassing, Borneo {Motley, 525). 

The pitcher of D. Bafflesiana has been studied in detail from 
a morphological point of view by Treub t, and anatomically by 
Scott and Sargant J. These and other authorities are in perfect 
agreement as to its morphology and, as is now well laiown, 
regard it as a modified leaf the apical growth of which is 
earlv arrested. A rapid growth of the central portion of the 
morphologically upper surface ensues, resulting in the formation 
of a hollow pitcher the inner surface of which is homologous 
with the lower surface of the leaf. The organic apex of the leaf 
is at a point in the margin of the pitcher exactly opposite the 
insertion of the petiole. Additional evidence of the correctness 
of this view has recently been furnished by a plant in cultivation 
at Kew, which shows a series of transitions from the normal 
leaf to the pitcher §. 

That the descriptions which follow may be more intelligible, 
it may be stated at once that the pitchers which form the subject 
of this, note are equally to be regarded as modified leaves. 
Their formation is no doubt similar to that described for 
D. Bafflesiana, but with certain modifications the nature of 
which wdli be discussed. 

Mounted on the same sheet with this specimen are leafy branches which 
strongly resemble , those of I), borneensis, Becc,, which is not known to possess 
ascidia. I believe that these are two distinct species under the same Collectors 
number. 

1' Treub, M., Annales du Jardin Botanique de Buitenzorg, vol. iii. pp. 13-36. 

I Scott, 1>. H., and B. Sargant, Annals of Botany, vol. vii. pp. 243-269. 

§ Thiselton-Byer, W. T., Annals of Botany, vol. xvi. pp. 365-369, 
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Of the four species here dealt with, that from the Philippines 
may conveniently he considered first, as its pitcher is in some 
respects less complex than those of the other species. I am 
unable to assign it to any hitherto published species, and as one 
of the two specimens possesses flowers as well as foliage-leaves, 
it is here described. 

Bischidta PECTEis'oiBES, H, H. W. Pearson, sp. nov. Plcmta 
epiphyta, volubilis, glabra. Folia ovata vel elliptico-ovata, 
crassiuscnla, acuta, basi angustata, breviter petiolata, 1“1| poll, 
longa, poll. lata. Ascidmm brevissime petiolatum, duplex, 
solitariuin in nodo ; exterius pectenifornie, complanatiim, margine 
distale rotundato breviter 2 “alato 5 orificio parvo subter petiolum 
basi depressionis infuiidibularis angustm instructum, plieatura 
exteriore basi propinqua margini distali subparallela instructum, 
2-2| poll. longum, 1|~2 poll, latum; interius sulco rnedio 
utrinque, margine libero assurgeute 3-lobato (lobo medio nonnun- 
quam obsolete) instructum. Racemi breves, pauciflori, ramulis 
brevibus axillaribus terminales. Flores purpurei, pedicellis 
glabris circ. | poll, longis suffulti. Qalyx alte 5-lobatiis ; lobi 
membranacei, ovati, apice obtusi vel rotundati, vix carinati, 
marginibus parce minutissimeque ciliatis, ceterum glaberrimi, 
circ. -J- poll, longi. Corollce tubus urceolatus, exti’a glaber, intra 
pilis longis tenuissimis erectis villosus, ^ poll, longus ; lobi 
lanceolati, acuti, subanthesin erecti, glabri, intra carinati, circ. 

I lin. longi. Goronm squamae 5, tubo stamineo affixse, mem- 
branaceae, erectae, apice 2-fidae, lobis longiusculis recurvis. 
Antherm erectae, marginibus apiceque membranaceis. Stiyma 
complanatum, obsolete 2-lobatum, vix e antheris exsertum. 
FolUcidi non Vm* 

Philippine Islands. Luzon: Zombales, 4066 ; Mont- 

alban, Monte I>ugo, LoTier 4066 a. 

Btructure of the Pitchers, 

The ascidia of I), ijectenoides are solitary at alternate nodes, 
being separated by pairs of ordinary foliage-leaves (PL 9. fig. 1). 
They are large flat structures (the largest measuring 2| x 2 in.), 
ill shape resembling a pecten-shell, and are inserted by very 
short petioles. About | an inch from the insertion, and almost 
parallel to the distal margin, is a projecting fold which is nob 
seen in the other species (PL 9. figs. 1, 2,/.). ‘When the 

JOUBN-. — BOTAOT, von. XXXV. 2 e 


378 


ME/H; li. W. PEAKSOl!^ OK SPEC^^ 

pi teller is removed from tlie branch, a narrow funnel-sliaped 
depression is disclosed (PL 9. dg. 5, d.). At the bottom of this 
depressioiii immediately nnderneatb the petiole, is situated the 
narrow orifice which gives into the main cavity of the pitcher. 
Its course is seen on removing a portion of the V'all (fig. 3, a 
pointer, p., is inserted into the orifice). One or two roots 
arising from the petiole or from points on the stem close to it 
enter the pitcher through the orifice (fig. 3, r.) and give rise to 
numerous branches, which in some cases almost fill the cavity. 
T'jje greatest long diameter of the funnel-shaped depression is 
12-13 mm., that of the orifice being 2 mm. Pig. 3 also shoivs 
the remarkahle structure which may be called the inner 
pitcher.” It is formed by the indexed margin of the outer 
])it(!her. The inflexion takes place in the funnel-shaped 
depression opposite to the insertion of the petiole (fig. 3, nlc.). 
The indexed tissue is deeply grooved on the side towards the 
petiole— thus forming three sides of the depression — and corre- 
spondingly convex on the other side* This neck of tissue is 
considerably thicker than the wall of the inner pitcher. The 
neck passes directly into the main cavity, at once expanding into 
the broad thin wall of the inner pitcher, which is quickly bent 
upwards through 180°, until its free margin rests almost in 
contact with the convex side of the neck (fig. 3, md). The 
pocket thus formed is almost divided into two by a deep groove 
(fig. 4,y.), which extends in the middle line from the free margin 
to the bottom of the pitcher. The margin shows two lateral 
lobes (fig. 4, L), and a small median lobe, which, however, is not 
always present (fig. 4, apd). Yery minute glandular hairs are 
abundant on both walls of the inner and on the inner wall of the 
outer pitcher. 

The deserij^tion just given will almost apply also to the 
Bornean specimen collected by Haviland (2015). The outer 
pitcher is approximately circular in outline (Pi. 9. fig. 5). The 
inner one is smaller than in D, pectenoides^ hut shows indications 
of a higher degree of complexity. The character of the involution 
is the same, but the lateral portions of the free margin are 
continued upwards farther than in the last species, thus forming 

My material does not enable me to ascertain the exact place of origin of 
these roots. The question is discussed with reference to D. Bafflesiana by 
Wallich (PL As. Ear. vol. ii. p. 36), Treub (Ann. larch JBuit. iii. p. 18), and 
by Scott & Sargant (Ann. Eot. vii. p. 259). 


BISCHIDIxi WITH BGirBl/lE PITCHERS. 


379 


a more complete pitcher (PL 9. fig. 6 , mX The median lobe, which 
oceuiTed in at least one specimen of I>, pectenoides (fig. 4, ap.), is 
absent. The median groove seen in that species (fig. 4, g.) 
is present, but extends much farther, for, stai-tiiig at the margin 
(fig. 6, g,), it passes round the base of the pitcher and is con- 
tinuous on tlm other side with the groove of the funnel-shaped 
depression {gd,). It should further be noticed that the wall of 
the inner pitcher is thickly beset with very small glandular 
hairs. Similar hairs are found also on the inner surface of the 
outer pitcher. The inner and outer walls of both pitchers 
retain, even in the dry condition, abundant traces of a lurid 
purple colouring-matter, which was probably more generally 
diffused during life 

The Malacca species, D. complex^ Griffith’s account of which 
has already been quoted, may next be considered. The inner 
pitcher, though differing much in form, may conveniently be 
compared with that of Haviiand’s plant. As to the shape, 
the one figured is probably abnormal (fig. 8). The presence 
of an insect-puncture (fig. 8, pu.) suggests the belief that some 
degree of hypertrophy may have been caused thereby. I am, 
however, unable to confirm this view by examining furthe^r 
material. The involution of the sides of the inner pitcher is as 
complete as in the preceding species (fig. 8, m,), A deep median 
groove runs from the free margin to the base, round which it 
passes, disappearing at the point x (fig. 8). The median lobe is 
obsolete, or represented only by an inconspicuous projection. 
Small glandular hairs are abundant on both inner and outer 
walls of the inner and on the inner wall of the outer pitcher. 

The Bornean specimen collected by Motley (525) shows a 
more advanced type of structure. The inner pitcher is deeply 
two-lobed (figs. 9, 10), owing to the deepening of the median 
groove, which is as extensive as in Haviland’s plant. The free 
margin, instead of resting against the neck as in the preceding 
species, is again indexed, forming two covered passages, one 
leading into each lobe of the pitcher. This is seen in fig. 10, 

^ In Wallich’s figure of B, Bafflesiana (PI. As. Rar. ?oL ii. t 142) the 
outside of the pitcher is coloured reddish-brown. Treub (Ann. Jard. Suit. iii. 
p. 18) in noting this points out that neither Wallich himself nor G-rifiith 
mentions the presence of colouring-matter in the outer wall of the pitcher, and 
further states that he lias never seen the pitchers of the Buiteiizorg plants so- 
coloured on the outside. 
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whicb represents one lote of tbe pitcher seen from within, 
a portion of the near lobe seen in PI. 9. ^een 

removed This pitcher also is thickly covered both outside and 
inside with small glandular hairs, and similar hairs are present 
also on the inner wall of the outer pitcher. 

Morphology. 

The material available furnishes very little direct evidence as 
to the morphology of these complicated structures. A com- 
parison with what is known about the pitcher of D. Mafflesiana 
affords, however, fairly clear indications of the probable course 
of events. The first modification of the type found in D. Baffie- 
siana is the flattened form of all these double pitchers, which 
sucrgests an organ formed by two leaves with their margins 
united. If, however, this view be entertained for a moment, it is 
at once dispelled by an examination of the structure. The 
principal vein, obviously homologous with a midrib, traverses 
the margin of the outer pitcher from the petiole to the orifice, 
where it divides into two or more branches, though it is not clear 
that either of these enters the wall of the inner pitcher. The 
pitcher must therefore be regarded as a single leal. The same 
observation disposes of Lindley’s suggestion (to account for the 
origin of the pitcher of D. Bafflesiana), that it is a leaf the 
margins of which are united Such evidence as there is, 
however, seems to support the now accepted explanation of the 
morphology of the pitcher of D. Bafflesiana vihich has already 
been outbned (p. 376), and we must suppose the double pitcher 
to be formed upon the same plan. In other words, the outer 
pitcher of these double-pitchered forms is part of a modified 
leaf, strongly reflexed on both sides from the midrib, whose apex 
and base, by the growth and consequent curvature of the inter- 
mediate portion, are closely approximated. In considering the 
origin of the inner pitcher, we must revert once more to 
I)°Bafflesiana. I have copied two figures of the pitcher of that 
species, one (fig. 11) from Beccari t and the other (fig. 12) from 
Treub Big. 11 shows the inside of the attached end of the 
pitcher! The apical lobe projects into the cavity of the pitcher.^ 
The apex of the indexed lobe (ap-') is the morphological apex of 

^ Lindley, ‘ Introduction to Botany,’ i. p. 302. 

t Beccari, * Malesia,’ vol. ii. Tav. 61. fig. 5. 

J Treub, Ann. Jard. Buit. iii. pi. 4. fig. 8. 
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tlie modified leaf. Treub’s figure (12) shows a median longi- 
tudinal section taken in a plane at right angles to that of 
fig. 11. Here the apex of the projecting lobe is shown 

to be slightly incurved. The obvious inference is that the 
iFuier pitchers under consideration have been formed from the 
iiiflexed apical lobe, which in D, Mafflesiana projects into the 
cavity of the pitcher, but has undergone no further complication. 
It would appear that the apex has become again indexed by the 
growth and resulting curvature of the morphologically upper 
surface (seen enface in PL 9. fig. 11) between the apex and the 
'‘neck.’^ On this view the morphological apex of the leaf is 
represented in JD. pectenoides by a small projecting tooth 
(fig. 4, ap^) : in D, complex and in Haviland’s specimen it is 
situated in a similar position at the summit of the median 
groove (figs. 8, 6, y.) ; while in Motley’s specimen, owing to the 
further inflexion of the free margin, it is directed downwards 
into the caHty of the pitcher (fig. 10, ap.). It is of interest to 
enquire whether the inner or the outer pitcher was first formed. 
It has been shown, in the very young pitcher of D. Baffiesimia * 
(3 mm. long), that the growth w^as most active and the tissues 
showed least differentiation in the region immediately behind 
the apex. In a more advanced pitcher (1 cm. long) growth at 
the base and apex had ceased, but was veiy active over the 
whole curved surface. And as at this stage the pitcher has 
attaiued its definite form,” it does not appear that apical growth 
is resumed. I therefore suggest that in these doubie-pitchered 
forms the involution of the apical portion of the leaf which gives 
rise to the inner pitcher takes place early in the formation of 
the organ, and precedes the general growth of the central 
portion of the leaf which produces the outer pitcher. 

jE'unctmns of the JBitcheTS, 

The functions of the pitcher as a whole, and of the inner 
pitcher in particular, remain to be discussed. At the outset, I 
am conscious of the danger and dissatisfaction of founding 
views as to function on sncb evidence as my material furnishes. 
At the same time, such indications as the pitchers examined 
do afford are of so striking a character that, in view of 

* Scott & Sargant, Ann. Hot, vii, pp. 253--4. 
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the flifficultj of studying the living plants under natural 
conditions, they should not be disregarded. Such suggestions 
as 1 shall put forward will, I trust, result in stimulating the 
interest of botanists who may be in a position to confirm or 

disprove them. ^ -r-. -n js ^ i 

A fairly complete study of the pitchers of D. Baffiesiana by 

numerous investigators leads to the conclusion that they are to 
he regarded as living “ flower-pots.”* * * § They are well supphed 
with a root-system j they contain usually water and soil, ilie 
double pitchers undoubtedly serve the same purpose, and my 
obiect now is to show that they are very specially adapted to 
this end. 

All four species are epiphytes, and probably resemble 
D. Bafflesiana in having an entirely adventitious root-system. 
In addition to the roots already mentioned which branch inside 
the pitchers, they hear others which serve to attach the plant to 
the bark of the host. The latter may be assumed to have also 
an absorptive function as in D. Bafflesiana t. With or without 
dissection, I have been able to examine the contents of about 
9 pitebers. They all contain roots in the outer pitcher, but 
noue at all in the inner. In all eases more or less soilj is 
present in the outer pitcher among the roots ; and it seems that 
the greater the amount of soU present, the greater is the 
development of roots in the outer pitcher. Groom believes this 
to he the case in the pitchers of D. Bafflesiana §. It has been 
clearly demonstrated that soil-particles in the pitchers of that 
species are attached to the root-hairs in a periectly normal 
manner II, and there is every reason to believe that the solids 
form a not uniii.portant source of the food-supply of the plants. 
My material being entirely in a dried condition, there is no direct 
evidence as to the presence of w'ater in the pitchers. That the 
roots must be supplied with moisture is obvious. The presence 
of numerous stomata on the inner surface of the outer pitcher 

* Ihiselton-Dyer, Ann. Bot. vol. xvi. p. 369. 

t Groom, Annals of Botany, vol. vii- p. 236. _ _ 

+ The term “soil’' is used in a wide sense to include the organic and 
inorganic debris in the pitchers, the nature of which it is usually impossible to 
determine. 

§ Groom, L c. pp. 227, 228. 

II aroom, l.c. p. 227, pi. 10. fig. 10; Scott & Sargant, Ann. Bot, toI. tii. 
p. 260, pi. 12. fig. 11. 
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verj similar in form to ttose from the inner surface of the 
pitcher of D. Bc/fflesiana figured hy Griffith * — is important 
in this conneetiou. The modified leaf of Dischidia, from the 
slightly concaye organ of D, Colly ris to the highly complex 
structures we are considering, is obviously of service in the 
w^ater-eeonomy of the plant, since it renders transpired water 
available for re-absorption by the roots f. That rain-water and 
tree-washings also find their way in through the orifice must 
certainly happen at least in some positions of the pitcher. In all 
cases it appears to be fixed in the same plane as the hranch 
on which it is home (PI. 9. fig. 1). The petiole being very 
short, the mouth of tlie funnel-shaped depression is in close 
contact with the surface of the hranch. In D. ^ecteMoides the 
orifice of a pitcher on an erect branch is directed upwards 
{cf. figs. I and 3). My material does not prove this in the case of 
other species, but on morphological grounds it is in the highest 
degree probable. But the fact that the plant is a climber must 
not be overlooked. If the stem is erect, the position of the orifice 
ill D. ^ectenoides (and probably in the other species also) will be 
such as to prevent the entrance of rain-water or washings. 
But, owing to the climbing habit of the stem, comparatively 
few of the pitchers are likely to be in such a case. A very 
slight inclination of the stem would place the orifice in such 
a position that the inflow of water wmuld be possible. 

The small size of the orifice and the occlutiion of the wider 
opening of the depression of the stem would seem to effectively 
preclude the possibility of any considerable amount of solid 
matter being washed in. Groom’s view wdth regard to the solid 
particles in the pitcher of liaffiesiana is that they are brought 
ill mainly, if not entirely, by ants. This opinion is supported 
by Bidiey’s observation that earth similar to that found at the 
foot of tlie host tree is present in the pitchers. Then we have 
Treub’s statement relating to the same species. “ Les ascidies 
soot devenues de veritables nids de fourmis, abritant des ceutaines 
d’individus et beaucoup de larves”§. Treub’s words would 

Griffith, Trans. Linn. Soc. vol xx. tab. 17. fig. 4. 
t Groom, Ann. Bot. vol. vii. p. 228 ; Karsten, Ann. Jard. Buit. xii. 
(1S95) p. 167 ; Thiselton-Dyer, Ann. Bot. vol. xvi. p. 368, 
f Groom, c. p, 2*29. 

§ Treub, Ann. Jard. Buit. vol. iii. p. 29. 
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almost describe tbe state of affairs in the pitebers oiD.pee- 
tenoide^ and of Motley’s Bornean plant. The outer pitcher 
of the latter was ‘‘crammed” with roots, among which were 
the dead bodies of numerous ants and a large quantity of dark- 
coloured soil. The inner pitcher was full of ants* a few 
of which were examined by Colonel Bingham, who kindly 
informs me that “the specimens were unfortunately in frag- 
ments, but, as well as I could make out, they belong to the 
Bolichoderus, and are probably B. Utulerculatus, Mayr, 
which is spread from India to New Guinea.” In the pitcher of 
D. pectenoides fragments of ants were present which Colonel 
Bingham identifies as probably a species of Aplimnog aster, a 
genus numerously represented in the Indo-Malayan region. A 
large number of ant-pupse were also found in the same pitcher t. 
The pitchers of B. complex and of Haviland’s Bornean specimen 
were well supplied with soil, but contained nothing that I could 
recognize as ant-remains. But it is needless to point out that 
the absence of insect-remains from dried plants proves nothing 
except that the insects, if present when the plant was collected, 
took an early opportunity of leaving. 

We have, then, four species hearing pitchers into which soil 
cannot find its way by the action of gravity. Soil is, however, 
present in marked quantity. It is also proved that ants frequent 
the pitchers and make their nests in them. There is no evidence 
of any other means by which solid matters can find their way in. 
The conclusions on these grounds seem to be perfectly justidable 
(1) that the “soil” in the pitchers is brought in by ants as 

A caraivorous function has been suggested for the pitchers of D. Bcfjflcsiana 
(Delpino, Nuoro Gioru. Bot. Italiano, vol. iii. pp. 174-6, and Malpighia, 
rol. iv. pp. 18 - 17 ). and, although there are noiT no grounds for believing this to be 
the case, it was not, on the face of it, absurd to suppose that the inner pitcher 
might serve such a purpose. I therefore submitted these ants to careful 
microscopic examination, but their remains showed no signs of having under- 
gone anything of the nature of a digestive process. 

t Dr. Forel figures a “ paste-board” nest of Dolicliodmis. hUxilerculaUs from 
Banvkoh. At the same time he states that “the chief feature of ant 
architecture is its irregularity.” Judging from the details given of the various 
forms of nest adopted under different conditions by the same species, there 
would be nothing surprising in the fact that this species should nest in two 
such different places as a paste-hoard structure on the bough of a tree and the 
oavitv of a DiSoMo-pitcher. Species of Aphanogaster are stated to use earth 
as a nesting-material. (Forel, Smithsonian Eeport, 1894, pp. 480-490, pi. Ivi. 
fig. 15.) 
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nesting-material ; (2) that the pitchei’s have no other adequate 
source o£ supply. To what extent the welfare of the plant is 
dependent upon the food-materials obtained by these pitcher- 
roots is unknown. Their abundant development and their 
behaviour towards the soil in the pitchers, point to their being of 
no inconsiderable importance. These four species of Discliidia 
must therefore be regarded as myrmecophiious to a marked 
degree. 

The presence of ants in the pitchers being highly desirable 
from the point of view of the plant, we are led to enquire what 
special characters, likely to be attractive to ants, the pitchers 
have acquired. In the first place, they are convenient shelters 
and nesting-places, and it may be presumed that tlie narrow^er 
entrance and more commodious form renders them more suitable 
for these purposes than the simpler pitchers of JD. Bnfflesiana. 
The danger of drowning which is risked by ants nesting in the 
pitchers of D. Bafflesiana must be considerable, though drowned 
ants are stated to be rarely found The branching root-system 
entering through a comparatively large opening (4 mm. in diameter 
in adult pitchers growm at Kew) would seem to provide them with 
abundant means of escape in case of a sudden rise of water in 
the pitcher. But they do not always escape; Wallich records 
the presence of a great number of small and harmless black 
ants, most of which, find a w^atery grave in the turbid fluid which 
frequently half fills the cavity f. But whatever tlie danger here, 
it is almost certainly greater in a nearly closed pitcher, such as 
we are considering. We can hardly imagine ants with their 
pupae making their escape through an orifice 2 mm. in diameter, 
already partially filled up by roots, and through which a stream 
of water is entering. Attention is at once directed to the inner 
pitcher as a possible refuge during a temporary flooding of the 
outer one. As any of the figures will show, the opening into the 
inner pitcher is entirely on the convex side of the neck. On the 
other side the neck is concave, and provides a channel down 
which a liquid entering the orifice must perforce be directed. 
Indeed, it is difficult to see how any water can enter the inner 
pitcher until the outer one is at least three-quarters filled; and 
this holds good for any position of the organ in which water can 

^ Groom, Ann. Bot. voL vii. p. 233. 

t Wallich, PL As. Rai*. toI. ii. p. 36. 
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flow into tlie outer pitcher. If this be a possible function of 
the inner pitcher, it is not without interest to note that it has 
recently been suggested that ants resort to the Cecropias and 
other myrinecophiious ” plants of the Amazon 1/ alley only in 
situations and under circumstances in which there is danger of 
their nests being flooded if made at a lower level 

Inside the three inner pitchers of JD. jpectenoides which I was 
able to examine, I found a large number of small irregularly 
shaped masses which "were quite sweet to the taste. Between 
the teeth they crumbled like so much chalk. On examining the 
wall with a yiew to ascertaining their origin, I found that the 
outer tissues of the convex side of the neck were in an advanced 
stage of decomposition. Yellow strings of cells embedded in 
mucilage hung from the wall, and were clearly the source of the 
yellow masses in the pitcher below. The ajDpearance was very 
remarkable, and one who saw the most marked of the three 
cases aptly likened it to a stalactite. When submitted to 
microscopic examination, these masses wei’e seen to consist of 
parenchymatous cells with highly cuticularized walls, and here 
and there a tracheid, embedded in mucilage which quickly 
swelled up in water. The blue colour with copper sulphate and 
potash, characteristic of cane-sugar, w’as obtained. Numerous 
fungus-hyphse were present in the mucilage. Signs of a similar 
decomposition were detected here and there in the wall of the 
outer pitcher, usually in places were a callus had been iormed. 
The callus appeared to be the result of an injury — probably an 
ant-puncture, — was circular in shape, and usually had a circular 
depression or hole in the centre. A transverse section showed 
a layer of periderm, beneath which was a mucilaginous mass 
embedding ordinary parenchymatous cells, some with apparently 
unaltered cellulose-walls, others in which the wail was strongly 
cuticularized. Fungus-hyphas occurred here as in the former 
case. I did not observe a similar decomposition in the pitchers 
of the other species, but owung to the very limited supply of 
material I am unable to say that it does not occur. This is 
obviously a pathological condition, and is probably brought 
about by the combined action of ant-punctures and fungus- 
growth. It is strongly suggestive of that form of tissue- 
degradation known as gummosis.” The presence of sugar in 
the product of decomposition suggests its use by the ants as a 

* Buscalioni Huber, Beiheffc zum Bot. Oentraibl. Bd. ix. (1900) pp. 85-88. 
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food-substance. From its production in such large quantities in 
tlie inner pitclier, we nmY perhaps sujipose that this straeturej in 
3. fectemides at least, serves also the purpose of a feeding- 
ground. Whether the fact that the wall of the inner pitcher is 
usually bitten through in one or more places has any connection 
with the presence of this sweet substance, it is impossible to say. 
Tn this connection attention may be directed to the profuse 
supply of short stalked glands. They appear to be very similar 
in structure to those present in i). Mafflesiana With regard to 
the latter the authors state : It is quite evident that they have 
nothing to do with any function of the mature pitcher — first, 
because they occur indiscriminately on ordinary leaves and on 
pitchers j and secondly, because they become fiinctiooless and 
are cut ofi‘ by periderm, long before the pitcher is mature ” f. 
This may be equally true for the double pitchers. I was, how- 
ever, unable to see that the glands in these pitchers were cut off 
by periderm ; and, as far as I was able to judge from the nature 
of the materials, their appearance suggested no loss of function. 
When the living plant can be studied, the possibility of the 
secretion of these glands being palatable to the ant-inhabitants 
will be worthy of consideration J. 

The mesophyll of the walls of both pitchers consists normally 
of parenchymatous cells whose walls give the cellulose reaction 
with Schulze’s solution. The epidermis (inner and outer) is 
composed of small ceils with ciitieularized walls, the outer walls 
being for the most qiart strongly arched and finely grooved. 
Within the mesophyll the much-brancbed cells ” of the lati- 
ciferous system are abundant (fig. 13, Za.). Microscopic exami- 
nation of the inner surface of the outer pitcher revealed the 
presence of a dense waft of superficial mycelium which was 
easily removed on the point of a needle (fig. 13, wy.). The 
growth of this mycelium appeared to be radial, starting from 
the centre of a curious rosette-like structure (fig. 13, ro.), formed 
b}^ shorter byphge of a peculiar character. These bore a profuse 
crop of minute abstricted gemmas. At the centre of each rosette 
the tissue of the pitcher-wall appeared to have been punctured. 
A precisely similar my celium vvas present on the inner surface of 

* Seotfc & Sargant, Ann. Hot. vol. viL pi. 11. fig. 4 

t Scott & Sargant, Z. c. p. 258. 

I “Most of the JDolickodeti.y,^ the secretions of plants.” Porel, 

Smithson. Hep. 1894, p. 496. 
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the outer pitcher in all four species and in every specimen 
examined. Curiously enough, no trace of such a mycelium could 
be found on eitherwall of the inner pitcher iu any species. It may 
be that the secretion of the glands of the inner pitcher is ol such 
a nature as to limit the growth of the fungus to the outer pitcher. 
The explanation of this remarkable occurrence I must leave to a 
more fortunate investigator. I can only draw attention to the 
extraordinary similarity between the hyphse of the rosette and 
the “Straiiganschwellungen” and “ Perlenfaden ” which Holler 
found iu the “fungus-gardens” of the South-A.ineriean species 
of Atta *. Termites of hoth continents are lungus-growers 1", 
but I am not aware that “fungus-gardens” have yet been 
described for any of the true ants in the Old W orld. 


Conclusion. 

The details of my suggested explanation of the adaptation of 
these double pitchers for the purpose of accommodating their 
ant-population will undoubtedly require modification when the 
plants can be studied. But the general conclusion that 
they are peculiarly inodifi.ed in such, a manner as to render them 
specially attractive to ants is, I venture to think, hardly open to 
doubt. How is the plant the better enabled to compete in the 
struggle for existence by the adoption of this highly specialized 
form of pitcher? This question is one of peculiar difficulty, 
and impossible of solution except by a study of the natural 
conditions in which the plant lives. An obvious suggestion is 
that this complicated pitcher is a response to a demand for an 
increased economy of water in a xerophytic environment. The 
condensation of transpired winter upon the profusely blanched 
root-system in an almost closed bag must be more effectively 
attained than in the less complex pitcher of JD. Eafflesiana. 
That our four species are markedly xerophytic is sufficiently 
indicated. The * foliage-leaves of D. pectenoides are very 
small; JD. complex is described by Griffith as leafless; the 
specimens of the other two species are also without leaves, 
it is impossible to pursue this subject further in the present 

* Holier, 'DiePilzgarten einigersuclamerikanischer Ameisen ’ (Jena, 1893), 

18 . : ■ ' ■ 

G. D., in Joarn. Linn. Soc., Zool. xxvi. (1898) pp. 359-360, 
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state of our knowledge without becoming involyed in unprofft^ble 
speculations. 

The genus Biscliidia thus shows a series of leaf-modifications 
more remarkable perhaps than any other known genus of 
Phanerogamic plants. In D. Colly ris and other species we find 
the root-sheltering concave shell-like leaf. I), Bafflesiana has 
assumed the distinct pitcher-form in which a higher degree of 
•water-economy is reached, and the specialization is already 
so marked that the assistance of ants seems to be necessary 
in order that the roots may obtain an adequate supply of 
raw food- material This species is the more interesting in 
that in cultivation it has produced a series of le>ss specialized 
leaf-forms leading up to the normal pitcher Tlie highest 
degree of specialization is attained in these double-pi tchered 
species, whose existence seems to be intimately connected with 
the residence of ant-colonies wnthin the pitchers, and which have 
acquired characters that appear to especially fit them to be the 
abodes of such colonies. ITere the water-economy seems to have 
reached its highest point. But much of the story yet remains 
to be told. 

In conclusion, I desire to express my thanks to Sir "William 
Thiselton-Byer for kindly placing this material at my disposal ; 
to Dr. D. Sharp and Colonel Bingham, who have allowed me to 
refer insects to them for determination ; to Mr. Massee, who 
gave me the benefit of his opinion respecting the mycelium 
represented in fig. 13, and made the drawing from wMch that 
figure was prepared ; and to Miss Smith, to whom I am indebted 
for figs. 1-10. 

EXPLAIVATION OF PLATE 9. 

[All figures natural size, except 4, 10, and 13. Except in figs. 2,3, 11, 
;and 12, the pitehei’S are represented in the position they would occupy if 
.growing upon crecif branches.] 

Figs. 1-4. D. pecte7Loides. 

Fig. 1. Leaf-bearing branch with pitcher attached. 

Fig. 2. A pitcher removed from the branch. 

Fig. 3. Pitcher shown in fig. 2, with portion of wall removed to show the 
inner pitcher. 

Fig. 4, Inner pitcher (enlarged). 


^ Thiselton-Byer, Ann. Bot. vol. xvi. p. 366. 



Pigs. 5, 6. Bornean specimen, -^015. 

Fic^. 5. Pitcher removed from the branch. 

Fig. 6. Pitcher shown in fig. 5, with portion of wall removed. 

Figs. 7, 8. B, complex. 

Fig 7 Pitcher removed from the branch. 

Fig’ s’ Pitcher shown in fig. 7, with portion of wall removed. 

Fi "3. 0, 10. Bornean specimen, 525. 

Fi.‘"‘’. 0. Pitcher with portion of wall removed. 

Fi<^ 10. Lobe of inner pitcher (enlarged) . ^ i 

Fi. ll°'(after Beocari). A portion of a longitudinal section through the 

pitcher of showing the inflesed apex. _ 

Fi„ l:lfafterTreub). A portion of a longitudinal section tough the pitchm 

■ ' of H. Saffimam-, showing the indexed apex m longitudinal sec- 

Fi. 13. SeUum on the inner surface of the wall of the outer pitcher of 

D.peoiemides. (X 400 . Slightly diagrammatic.) 

av morphological apex; d., depression at base of pitcher; g., median 
gro^’e in wall of inner pitcher ; f., lateral lobe of free margin of ; 

la latex-cell ; free margin of inner pitcher ; om/., mycelium ; »/l., neck , 
J," pointer inserted into the orifice leading into the cavity of the outer pitchei , 

pa petiole; p«., insect-puncture ; ro., rosette of hyphK. 


“Silver-Leaf” Disease. 

By Prof. John Pebcitaii, M.A., V.L.S. 

[Bead 5th June, 1902.] 

(Plate 10.) 

The disease known as “Silver-leaf” is, so far as I am aware, con- 
fined to tlie Prunece, and kas been the subject of obse^ation and 
investigation for more than a quarter of a century. The species 
which it most frequently attacks are the plum and peach, bu i 
is not uncommon upon the apricot, and I have seen it occasional y 
nnon the sloe. The leaves of the diseased trees are generally 
normal in form and size, but their surfaces, instead of being 
green, are of a peculiar ashy-grey colour, which is very readi y 
recognized hut not easily described. The affected trees produce 
little or no fruit, and although plants suffering fi-om the disease 
may live many years before being killed outright, they are always 

sickly and unprofitable. , i,, 

A transverse section of the upper epidermis of a healthy 
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disease. 
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pluin-ioaf is given in %. 1, and the correspoiidi 0 g siirhice view 
111 fig. 2. Hero it is seen tliat the cell- walls of the epidermis are 


Transverse section of the upper epi- Surface view of upper epidermis 
dermis of a normal plum-leaf. of a normal plum-leaf. 

tliick and without intercellular spaces. In figs. 3 and 4 are 
illustrated the transverse section and surface view of the epi- 
dermis of a leaf affected with “ silver ” disease. Large inter- 
cellular spaces filled with air are present beneath the cuticle along 
the lines of union of the epidermal cells. The peculiar liglit 


Transverse section of upper epidermis Surface view of upper epidermis of 
of a plum-leaf affected with “silver-leaf ’’ a plum-leaf affected with “silver-leaf’^ 
disease. disease. 

grey colour of the leaves is due to these air-filled spaces^ and not 
to any alteration in the chloroplasts ; the latter structures are of 
the same size and appearance as those in healthy leaves. 

How these air-chaunels are produced is not clear at present. 
The appearances presented by the jagged irregular pieces ofceil- 
w'ali substance which project into the air-spaces (fig. 4) suggest 
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that tlie middle lamella, or part o£ the cell-wall corresponding to 
it, has been dissolved or softened and then torn asunder. 

Various suggestions have been made in regard to the cause of 
the disease. Some authorities have hazarded the opinion that it 
is caused by bacteria, others that it is due to a deficiency o£ 
certain food-constituents in the soil. 

ISTo spots or blisters are visible upon the leaves, and fungi are 
absent both from the affected leaves and the external and internal 
tissues of the stem and branches. 

In advanced cases a discoloration of the central parts of the 
wood is observable when the stems are cut across, and this 
sometimes extends to the wood of the finer branches, and into 
the wood of the leaf-petioles. In milder attacks, where the 
disease is of recent origin, the wood of the stems and branches is 
not visibly discoloured so far as the naked eye can determine, 
but microscopic examination often reveals brown stains on the 
walls of the vessels and medullary-ray cells. 

When first noticed it is often confined to a few of the branches 
on one side of the tree, but sooner or later the whole tree becomes 
affected. 

Last September I dug up a fifteen-year- old plum-tree which 
had been subject to “silver-leaf” for several years. Many of 
the large roots were diseased. When cut across, the wood of 
these roots was seen to be discoloured, being dark brown instead 
of yellow^ as in the healthy wood. No rottenness or disintegration 
of tissue was observable ; the discoloured parts were quite as 
hard as the uninjured tissues. 

The bark and cortex of the root covered the wood completely 
as in the healthy parts ; and unless a transverse section had been 
made of the roots, the internal damage would scarcely have been 
suspected. 

Microscopic examination of the discoloured wood, especially 
where it bordered on the healthy tissues, revealed the presence 
of fine fungus-hyphae, which were traced for a considerable 
distance in the lumen of the vessels. Many of the vessels and 
mednllary-ray cells were filled with a bi'ownish-red substance, and 
the walls of these cells were stained brown. 

I sawed the thick diseased roots into one-inch lengths and 
placed them in a damp chamber. In two or three days a dense 
white mycelium of very delicate hyphse was developed upon each 
piece, round the edge of the diseased patch, as in fig. 5. 






A. Diseasec 

B. Shoot fi 





Transyerse section of root from a plum-tree affected with 
After being kept three days in a damp atmosphere the myceli: 

frequently nc evidence of anhealthiness. 


silver-leaf” disease, 
mm (a) developed. 

Eangiis-hjplite were 
always found in the wood near the junction between the living and 
dead portions, and in most cases a good growth of mycelium was 
obtained when pieces of the diseased root were kept in a fairly 
damp atmosphere. 

At first no spores or conidia were visible upon the mycelium, 
but after three or four months’ growth small sporopliores of 
Stereim furj^tiretm appeared upon the pieces of root. On several 
pieces of diseased root-stock which were dug up and exposed 
during the winter, Stereim ;piirpttreum also appeared. In one case 
only (PL 10) have I seen the fully developed frui ting-stage of the 
fungus on diseased trees ; such examples must he rare, or earlier 
investigators would have noticed them. 

JOTJU-JS-. — B0TA3ST, VOL. XXXV..; ' ' \ ' 2 G 
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Tills solifcarj example was sent to me among a batch of 
specimens from a nurseryman, and was only one year old from 
the bud. The bud had been inserted in a stock apparently 
infected with the fungus near the surface of the ground, and the 
strong vigorous shoot (about 4 feet long) developed from the bud 
had every leaf upon it “ silvered.’' When I received the tree, 
the stock of course had been cut back, and small sporophores of the 
fungus w^ere growing on the outside of the hark. A cross-section 
of the stock, both above and below the inserted branch, showed that 
its wood was completely killed, with the exception of a very thin 
cylinder just inside the cambium. The wood developed from the 
inserted bud was, however, not in the least discoloured, and 
looked quite healthy, although, as previously mentioned, the leaves 
upon it were all ‘‘ silvered.” 

The constant presence of the fungus upon the roots and root- 
stocks of trees suffering from the “ silver-leaf” disease justified 
the conclusion that it was in some way responsible for the 
trouble. The complete proof , however, was not obtained until 
this year. 

In the early part of March I inoculated some young healthy 
plum-trees of various sorts with soaked pieces of the sporophores 
of Btereum ^urpureum^ obtained from the specimens cultivated 
from diseased roots and also from some blocks of dead wood. A 
T-shaped cut was made through the bark, and after inserting the 
fungus the wound was bound round with bast. The cuts were 
made above ground on one- and two-year old branches, from 18 
inches to 2 feet from the ends. In the first week in May, L e. 
8 or 9 weeks after inoculation, the leaves upon these branches 
exhibited the characteristic silvery appearance. 

It was of especial interest to notice that wliile the disease 
showed itself above the wound right to the top of the shoot, 
below the wound it only appeared on the leaves of the next bud 
or spur two or three inches away. Moreover, the disease has 
only appeared hitherto (May 19th) on those leaves developed 
from buds which are placed on the same side of the shoot as that 
on which the inoculation was made, the leaves from buds off the 
straight line drawn from the wound to the tip of the shoot being 
normal. Trom these experiments, and other observatioos on the 
course of the disease, it would appear that the disturbing cause 
is conducted rapidly in the sap of the plant .; other observations 
I have made also support this view. 
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Althcmgli there is often little or no visible difference between 
the wood and other tissues of a sound braoeh and one on which 
‘Ssilverj” leaves are produced, I found that a diseased braocli 
gives to water a faint brown tint when its end is placed in the 
latter for 24 hours, which is not the case with healthy branches. 
The tinted water gives a bright blue colour immediately with 
giiaiacurn and hydrogen peroxide, due to the presence of an 
oxidase. An oxidizing ferment exists also in tlie bast and cortex 
of healthy branches of Pr units species, but it does nob leak out 
when the ends of such branches are dij)ped in water, although it 
dissolves out fairly readily w^hen slices of these tissues are soaked- 

By cutting thin successive longitudinal slices from the bra nches 
of diseased plum-trees, from the hark inwards into the wood, 
and soakingthese separately in water, it is seen that n )t only is 
the oxidase present in the cortex and bast in a very soluble 
condition, but it is also present in considerable quantity in the 
wood of the branch, which is not the case in healthy trees. 

From the evidence obtained during the examination of many 
cases, 1 have no doubt that the infection takes place below ground, 
no sign of any wound being visible above, and the intenuil 
damaged wood in which the fungus-hyphse are detected is 
generally confined to the root or the lower portion of the stern 
within the soil. 

In some instances, perhaps the majority, there were old 
partially occluded wounds through Which the infection might 
have taken place 5 but in others no abraded surface was noticeable, 
and the fungus appeared to have entered through the iinwouudt'd 
surfaces of the roots. Where horizontally placed roots contained 
the fungus, it was usually on the damp side facing downwards 
that the parasite had apparently entered, for this side of the 
root showed damaged wood and cortex when sawn across. 

Whether other species of Btereum are capable of setting up the 
disease, and the relationship of the superahuudant oxidase in the 
diseased branches to the peculiar changes in the epidermal cells, 
are matters which I hope to investigate later, when more materia] 
is available. 

The biology ot Stereum Idrsiitiim been investigated by 
Prof. Marshall Ward, who has published his results in the 
‘Philosophical Transactions’ of the Eoyal Society, Series B, 
vol. 189 (1897), pp. 123-134, pis. 17-21. 
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The Occurrence of Calcium-oxalate Crystals in Seedlings of 
Alsike {Trifolium liyhridim^ Linn.). By Prof. Johk 
Percital, M,A., F.L.S. 

[Bead 5tli June, 1902.] 

The Ycry definite and chax'acteristic position in wMch. the crystals 
of calcium oxalate occur in the leaves of most leguminous plants 
led me to consider that a detailed study of their first appearance 
and distribution in young seedlings would be of interest, and 
might possibly throw some light upon their formation. 

The seedlings were grown under the different conditions 
described below, and after reaching various stages of development 
were placed first in boiling -water, then in alcohol, and finally 
transferred to chloral-hydrate on large glass slides, where the 
complete plants could be examined. Polarized light was generally 
employed to determine the presence of the smallest crystals. 
Various species of Legurainosse were tried at first, but Alsike 
W'as eventually selected for further examination on account of 
the absence of hairs upon the surface of the plant, which facili- 
tated the examination of the internal tissues of the cleared 
specimens. 

The seeds -were germinated upon the purest filter-paper 
moistened with distilled water. 

Germination occurs in a few hours, and the cotyledons become 
free from the testa and develop a green colour in three or four days. 
At this stage of growth no crystals are present anywhere in the 
plants. As soon as the plants were sufficiently large to handle, 
they were removed from the filter-paper bed, and placed with their 
roots dipping into small bottles of distilled w^ater, the bottle being 
lined with paraffin to prevent contact of the water with the 
glass. The water used was distilled in a metal still and collected 
in paraffin-lioed flasks. Eapid growth takes place as soon as the 
plants are allowed a free supply of water, and by the time they 
are six or eight days old the small folded primary leaf can be 
seen between the bases of the cotyledons. 

At this stage of development, crystals appear along the 
vascular bundles in the petioles of the cotyledons, and are dis- 
tributed evenly from a point close to the blade down to the con- 
nection of the bundle with its continuation in the hypocotyl of 
the seedling. Above and below these limits, crystals very rarely 
develop at this or any subsequent stage of growth. 
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Witli increasiiig age a Tery few crystals may sometitBcs l)0 
noticed along the central vascular bundle running tbroiigli the 
cotyledons, especially when the latter are of large size, and 
occasionally one or two may develop just within the hjpocotyl ; 
hut usually a sharp line of demarcation exists in the petioles, 
beyond which no crystals form. As soon as the blade of the 
primary leaf can be detected, crystals begin to appear in it along 
the vascular bundles. The crystals are most abundant near the 
edges of the folded leaf, and develop backwards along the bundles 
towards the midrib. They are produced most abundantly and 
rapidly along the second and third pair of vascular bundles 
nearest the apex of the leaf, a slightly smaller proportion occur- 
ring along the short upper portion of the midrib-bundle (fig. 1, 
p. 398). With increasing growth in length of the petiole of the 
primary leaf, the simple blade is pushed forward and unfolds ; 
stipules are developed also. Crystals soon form in the petiole in 
small numbers, and it was noticed that they are more abundant 
in the upper than in the low^er portion of the same petiole ; a 
similar development and distribution is seen in the leaves which 
arise subsequently. Along the straight unbranched bundles of 
the stipule crystals are produced in especial abundance, almost 
as scon as iu the primary leaf-blade veins, and earlier than those 
occurring in the petiole. 

I was able to keep the plants growing in distilled water without 
calcium other than that originally contained in the seed for five 
or six weeks, during which time the simple primary leaf and one 
or two fully “developed trifoliolate ones were produced. The third 
leaf was usually very minute and contained very few crystals. 

The fact that crystals are formed in the first foliage-leaf 
before it is unfolded, and when it is only just visible to the naked 
eye, suggested that their production is not entirely dependent 
upon carbon assimilation. In order to prove this point, plants 
were grown in distilled water in an atmosphere free from carbon 
dioxide. The plants grew for 20 days and unfolded their 
primary leaves. An examination of them at different times 
during this period showed the presence of crystals distributed 
in a manner simhar to that in plants grown in the ordioary 
w'-ay. 

Experiments were carried out with seedlings grown in Elnop’s 
solution and in ordinary garden-soil. The distribution of the 
crystals was the same as that indicated above, but their number 
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was increased. In some of these eases I removed the hlade or 
the primary leaf with forceps as soon as it was possible to do so. 
The petiole of this leaf rather unexpectedly continued to grow 
until it reached a length of an inch or an inch and a half. In 
it crystals appeared just the same as when the blade was left 
attached, from which it may be concluded that the material 
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supplying the calcium and the oxalic acid is derived from the 
reserve-food of the cotyledon, the blade of the leaf supplying 
nothing from which the crystals of oxalate in the petiole are 
produced. In most cases where the blade of the primary leaf 
was removed there was an increase in the number of crystals in 
the petioles of the cotyledons, and they were developed slightly 
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Section of petiole of Trifolmm hyhf idum^ showing crystals in situ. 


Lateral views of crystals attached to base on side of fibre. 


^per epidermiS) 


Lower epidermis. 

Section of leaf of TrifoUu. 
hyhridu7n. 


de view of gelatinous matrices of 
crystals, after ten days in saturated 
cliloral hydrate. 
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nearer to the blade of the cotyledon than in normal unmutilated 
plants of the same age. 

To study the effect of darkness upon the crystal-formation, 
seeds were germinated in the dark. Some were allowed to grow 
on the filter-paper, while others w’ere placed in distilled water as 
before. In both cases the hjpocotyls grew to a very great length, 
but the cotyledons were unable to free themselves from the testa 
of the seed. Crystals were not met with in any of these plants. 

Some plants grown in ordinary soil in the light until the 
cotyledons were free and the primary leaf just visible were 
covered with an opaque jar. The petioles of the primary leaves 
continued to grow, and the blades were pushed upwards for an 
inch or so, but remained folded, ilfter 14 days the plants were 
examined and crystals were found in a similar position to those 
in plants grown in the same soil exposed to the light, the only 
difference noticeable being that the crystals in the petiole of the 
primary leaf of the darkened plants were much fewer than in 
normally grown specimens. 

Provided growth goes on, it would appear that darkness 
has but little or no direct influence upon the formation of 
calcium- oxalate crystals in these plants. It was observed that 
plants grown in the dark in a complete culture solution, and also 
in the same solution in an atmosphere free from carbon-dioxide 
when exposed to light, the cotyledons are smaller and die more 
rapidly than those plants grown in distilled water under the same 
conditions. No doubt, if the salts of the culture-solution are 
absorbed by the plant and not utilized, they accumulate to a 
poisonous extent and tend to damage the tissues of the leaves. 

A large number of seeds were germinated on filter-paper in 
Petri dishes in the usual way, and the seedlings were allowed to 
continue their grow^th in these. Where the plants were very 
crowded and the cover of the dish kept on, crystals did not form, 
although their primary leaves unfolded and grew almost as large 
as those of plants grown for the same length of time in exposed 
bottles and in which crystals were abundantly produced. 

A comparison was made between seedlings grown in the open 
and plants grown in the same box of soil, but covered with an 
inverted glass beaker to prevent transpiration. In the former 
crystals were more abundant than in the latter plants, their 
leaves were larger, and the vascular bundles were more completely 
developed. 
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Plants grown witli a reduced water-supply I found to be always 
much longer in forming crystals than those to which plenty of 
water was given. 

A number of plants were also grown in nutrient solution 
without calcium. During the time the experiment was carried 
on, namely 39 days, the plants grew as well as specimens supplied 
with a complete Knop’s solution, but no crystals appeared in any 
part of the plants. 

A number of petioles of the leaves I subjected to gradually 
increasing strain up to 75 grams during 14 or 15 days. By a 
comparison of leaves of practically the same age on the same 
plant, I found that the number of crystals formed at first in the 
petiole decreased very largely under strain. 

The crystals in Alsike and the majority of leguminous plants 
I have examined are either in the form of short prisms or tetra- 
gonal pyramids, and invariably occur in the first row of paren- 
chymatous cells next the fibres on the bast side of the vascular 
bundles. They are never quite in the middle of the cell-cavity 
in which they are produced, but lie close to the side immediately 
adjoining the fibres, and each crystal is imbedded in, or attached to, 
a matrix of a mucilaginous or pectic substance which is adherent 
to the inside of the cell-wall (figs. 3 & 4, p. 399). The crystal 
matrix stains readily when treated wdth methylene-blue in caustic 
soda, the surrounding cell-walls remaining colourless under the 
same treatment (fig. 6 ). 

The position of the crystals is indicated in the portion of the 
transverse section of a petiole given in fig. 2 . In the leaves of 
the plants the crystals occupy a similar position in regard to 
fibres as in the petiole, but are met with opposite both the wood 
and bast next the upper and lower surfaces of the leaves (fig. 5 ), 

The object of my present communication is mainly to describe 
the distribution and first appearance of calcium-oxalafce crystals 
in seedlings grown under various conditions 3 and it would be 
premature to make positive assertions in regard to the processes 
involved in their formation. The whole evidence, however, 
obtained during the study of these plants seems to point to the 
conclusion that the production of the crystals is connected with 
the formation of fibres in the petioles and leaves. Wherever 
there is an abundant development of fibres, as near the ends of 
the vascular bundles in the leaves, and in the simple stipular 
bundles, these crystals are especially numerous. In the upper 
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parts of tlie petiole of a leaf there are iisiially more crystals 
than in the lower part, and transverse sections show a corre- 
sponding difference in the development of fibres at these points. 

Moreover, in seedlings grown in a very damp atmosphere, or 
in the dark, fibres are poorly represented, and the crystals are 
proportionately diminished in number. 

In the cotyledons of the plants there are few or no fibres, and 
crystals are rarely present, I have also noticed that crystals are 
not produced near the finest terminations of the vascular bundles 
or the delicate fibreless portions which connect the main veins, 
but in some species where these narrow connecting-veins are 
thicker, fibres and crystals occur together. It must, however, 
be noted that the absence of crystals in the hypocotyl and root 
of the plants where fibres are common militates against the view 
just expressed, and further work is needed to clear up the 
point. 

I have gone through the vast amount of literature on plant- 
crystals, and am perfectly acquainted with the work of A. E, 
W. Schimper, Kohl, Kraus, Wehner, and others. It appeared to 
me unnecessary to take up space with a resime of previous work, 
most of which is too speculative to be of value. 
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Note oil Care.v Tolmiei, Boott. By C. B. Ceabke, P.L.S. 
[Bead 20th November, 1902,] 

The species Carea^ Tolmiel, Boott, lias proved so very trouble- 
some to American caricologists, that an immediate account of the 
material in Kerb. Boott, and of some of that in herb. Kew which 
Boott probably saw, may be acceptable. 

O. jTohMei, Boott, was founded in Hook. FI. Bor.-Amer. voL ii. 
[1839] p. 224, on a single collection of Tolmie made on the 
Columbia Eiver in N.W. America. At the same time, Boott 
founded on the next page (p. 225) his species O, nigella^ on a 
single collection of Tolmie made on the Columbia Eiver. 

Subsequently, Boott in his Illustr. Carex, p. 100, t. 299, 
described and figured Q. Tolmiei. Here Boott added to the 
original material Seemaiin n. 2207, C. Wright n. 22, G. Wright 
n. 28, and (7. mekistoma herb. Fischer ; of which four plants no 
one is equal to C, Tolmiei, nor, in my opinion, can be made con- 
specific with it. However, the figure t. 299 is taken wholly 
from C. Tolmiei^ the original type ; though the description 
includes the four other plants, and probably some other things 
marked (7. Tolmiek' in herb. Kew. 

We have, then, for Q, Tolmiei the six excellent culms 
originally collected by Tolmie, and BootFs good figure, t. 299. 

I first give a diagnosis founded on these only. 

Caeex Tolmiei {IIooJc. FL Bor.-Amer. ii. [1839] p. 224) 
spicis 9-6, summa mascula, foemineis anguste ellipsoideis densis ; 
glumis fcemineis utriculos non aut vix superantibus stylo 3-fido j 
utriculis (rostro p)erbr6vi incluso) 2— 2g mm. longis, anguste 
ellipsoideis (fere oblongis) trigonis, basi angustatis ; nuce utri- 
culum inplente. 

Rahitat, Columbia Eiver ; Tolmie. 

No one of the 6 culms of Q. Tolmiei has less than 6 spikes; 
no one of the culms added to it by Boott has more than 4. On 
none of these added culms (except some I call G. niyella, Hook.) 
is the female spike dense as in (7. Tolmiei. The definitely 
trigonous nut has always a 3-fid style; the material called 
a Tolmiei var. suhsessilis by L. C. Bailey (in Mem. Torrey Club, 
vol. i. (1889) p. 47), with bifid style, I refer to O. rigida, Gooden., 
and C. imlla^ Gooden, 
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Seemann no. 2207 was pasted down in herb. Boott on the 
type-sheet of C. Tohniei (with Tolinie’s plant). It appears to 
mo widely different ; the utricle is broad, flattened, and the nut 
is much narrower than the utricle. I call it simply <7. ustulata, 
■Wahlenb. ; if not that, I maintain it to be very close thereto. 

I give next a diagnosis of Booth’s adjacent species • 

Caeex niuella {JEEooh. FL JBor-Amer. ii. [1S39] p. 225) ; 
spieis 4; utriciilis 3 mm. longis (i. e. quam ii O, Tolmiei longiori- 
bus) ; glumis foemineis apice lanceolatis utriculos plane super- 
antibus ; ceteroquin ut O. Tolmiei — JBoott, Care.v, p. 194 et Ic. 
Ined. 654 in herb. Kew. 

C. Tolmiei, Booth, Carex, p. 100 partim {i. e, Bischeri exem- 
plum et C. Wright n. 22). 

C. Bischer MS. 

Kalitat, Columbia Eiver ; Tolmie. Behring Straits : Arakam 
Ins., a Wrighti n.22 ; St. Paul Ins., in herb. Bischer. 

It appears doubtful whether this species can be retained as 
other than a variety of O. Tolmiei. In the type of G. nigella of 
Tolmie the spikes are little less dense than in C. Tolmiei ; but 
there is in herb. Kew another plant collected by C. Wright on 
the Eingold and Eodgers Expedition, called ‘‘ C. Tolmiei ” in 
herb. Kew, in which the spikes are much more lax. As to 
Bischer’s plant and 0. Wright n. 22, they agree with 0. nigella 
much better than with G. Tolmiei, 

The remaining G. Tolmiei in Boott’s herb. I call new species 
as follows : — 

Caeex leptosaccxjs, sp. nova; spiels 4, terminali muscula; 
spieis feemineis 3 mm. latis, vix deiisis ; utriciilis 2 mm. longis, 
ovoideis, compressis, suberostratis, papyraceis ; stylo 3-fido ; 
nuce obovoidea, trigona, quam utriculus paullo angustiore. 

G. Tolmiei, Boott, Oarex, p. 100 partim. 

Halitat. Behring’s Straits : Arakam Ins., G. Wright n. 23. 

The young female spikes are deep brown ; but the fruiting 
spikes are variegated with white, the female glumes having in 
them broad scarious margins towards their summits. This, as 
well as the papyraceous utricles, might possibly be a consequence 
of imperfect ripening, i, e. the glumes may here he withered. 
But, if that should be so (and in one of the utricles I have found 
a nearly ripe nut), the broad utricle will not do for G, Tolmiei, 
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Hook. ; indeed, the plant appears nearer O, compacla^ Eoott. 
It was in this plant that Boott found the rudiment of tlic axis 
within the utricle as noted hj him. 

There is yet another (7. Tolmiei in herb. Kew, viz. : — 

Oaeex miceosaccus, sp. nova ; spicis 4, terminali mascula, 
foemiueis mm. latis ; utriculis 1 mm. iongis, globoso-trigonis, 
erostratis, minute gland iilosis, etiamque a glandulis magnis rubris 
remote inspersis. 

JEahitat. J apan ? 

This is n. 985 in herb. Kew, perhaps collected by Wilford 
in Japan or Korea, and was referred in herb. Kew to G, Tolmiei 
(possibly by Boott). It seems to me near <7. hidentula, Branchet, 
rather than to <7. Tolmiei, 

In this species, as in the three preceding, I have looked 
through the JSTorth-west American and the Kortli-east Asian 
without being able to find any plant that fairly matches it. 


On the Electric Pulsation accompanying Automatic Movements 
in Desmodium gyrans^ DC. By Prof. Jagadis Chtojdee 
Bose, O.LE., M.A., D.Sc. (Communicated by the Presi- 
dent.) 

[Read 19th Pebmary, 1903.] 

In my paper on the Electric Eesponse of Ordinary Plants under 
Mechanical Stimulus/^ read before the Linnean Society (Journ., 
Bot, xxxv. 1902, pp. 275-304), I have shown how, in response to 
an external stimulus, an electric pulsation is produced in a non- 
motile and apparently insensitive plant-organ. In these cases 
the molecular changes due to stimulus are revealed, not by any 
visible movement, but by electromotive changes. We have 
again plants which exhibit very marked mechanical response, as 
seen in sensitive plants ; the responses, however, being evoked 
by the action of an external stimulus. Still more wonderful are 
the automatic movements exhibited by certain plants by the 
action of some periodic internal stimuli. Of these, the auto- 
nomic variation-movement of the lateral leaflets of Des7nodiuni 
gyrans is a striking example. These, as is well known, exhibit 
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a periodic up-and-dowii or elliptical movement, the period varyiug 
from about two to four minutes. 

The excitation produced in ordinary plants by external 
stimulus was evidenced by electric responses. I was desirous 
to find out wliether these automatic periodic movements, due to 
the action of internal stimuli, were attended by concomitant 
electric pulsations. 

^coperionenia I Arranyem ents. 

I have shown in my previous paper (Journ. Linn. Soc., 
Bot. XXXV. (1902) p. 278) that stimulus gives rise to electric 
changes in the plant, and that an electromotive force is thereby 
induced between the excited and unexcited portions of a tissue. 
The direction of the current of response in the tissue is, normally 
s{)eaking, from the more excited to the less excited point. If 
the plant-tissue is in the same physico-chemical condition 
throughout, the surface is iso-electric, local excitation giving rise 
to electromotive variations. If the tissue is not in the same 
physico-chemical condition, there will he a more or less per- 
manent current — the current of rest. This, however, does not 
alter the general result ; the electromotive changes due to excita- 
tion are simply superposed on the existing electromotive force.’ 

In order, then, to get the responsive electromotive changes 
which accompany the automatic movements of the leaflets, it 
was necessary to make one of the electric contacts at a point 
of tissue which was in a relatively resting condition ; the second 
contact being made at the place where the excitatory movement 
was at its maximum. It is to he borne in mind that tlie internal 
changes, to which the movement is due, take place in the 
slender petiolules to which tlie leaflets are attached, the latter 
serving merely as indicating flags. Acting on tlie considerations 
referred to above, I made one contact with the slender stalk of the 
lateral leaflet, the other being made with the common petiole. 

The contacts are securely made by means of cotton threads 
moistened with normal saline solution and connected with 
non-polarisable electrodes not shown in the figure. The 
electrodes lead to a sensitive and dead-heat galvanometer. 
The electromotive variations produced in the plant cause corre- 
sponding deflections in the galvanometer. The excursions of the 
spot of light are recorded by means of the response-recorder, 
fully described in my previous paper. 'We have thus contacts 
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made at two points; one of wMeh undergoes periodic excitation, 
tlie other remaining quiescent. From the results of iny prerious 
experiments, I was led to expect that there would he periodic 
electric pulsations accompanying the periodic mechanical move- 
ments of the leaflets. From the experiments now to he 
described it will be seen that my anticipations have been fully 
justified. 


Arrangement for exhibiting electric response in Desinodium gymns. Electric 
connections are made with the galvanometer by means of non-polarisable 
electrodes, one point of contact being made with the excitable tissue at A 
and the other with the resting-point B. G is the galvanometer and B 
the response-recorder. The current of response in the plant is from the 
excitable A to the resting B, 


The habitat of these plants is the Grangetic plain, and I was 
able to secure several specimens from theirnatural surroundings. 
The plants could not be at their best condition at this time 
of year— the beginning of winter (ISfovember) ; besides, they 
have already commenced flowering. The vital activity, on which 
depends the intensity of the electric response which I sought 
to detect, is not therefore so great now as it would be in spring 
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or summer. But I liad no difSculty in obtaining very well- 
marked effects, even at this season of the year. I have, 
however, postponed some further and more delicate experiments 
for a more favourable season. 

The movement of the lead et, in some instances, takes place 
by jerks ; in others it is more uniform. The period for a 
complete up-and-down movement was on an average about 
3*5 minutes. Troin the normal or highest position the leaflet 
sinks somewhat rapidly ; having reached its maximum depressed 
position, it rests for a while; there is then produced a rather 
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Electric response in Dcsmodium gyrans. The electric response corresponding 
to one complete mechanical vibration consists of a principal wave {a) 
shown in continuous line, and a subsidiary wave.(^) shown in dotted line. 

slow rise to its original position. The up-and-down motion 
is in some cases approximately straight, the curve described 
being a very elongated ellipse. In otter eases the petiolule 
of tte leaflet is slightly twisted after its descent, and the 
corresponding curve described becomes more circular. 

The numerous varieties of these mechanical responses give 
rise to corresponding modifications of the curves of electric 
response. It will, however, he best to take the records of some 
typically simple cases, on consideration of wdiieh it will be easy 
to understand what happens under more complex conditions. 
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Electric Besponse-curre. 

I selected specimens wliere the movement of the leaflet took 
place gradually, without jerks, and where the up-and-down 
movement was approximately in a straight line. Oil taking 
a record of electric response, I was surprised to find that, 
corresponding to each complete mechanical vibration, there 
is produced a double electric pulsation — a large principal i?ave 
(«), followed by a smaller subsidiary wave {h). Such double 
response, mimicking the dichrotic pulse-record of the heart-beat, 
I have found in all the specimens I have tried. In the case 
whose record is given (fig. 2), the period of complete mechanical 
vibration was about 3*5 minutes. The period of the principal 
electrical wave of response was slightly loss than one minute, 
that of the subsidiary wave was slightly over 2*5 minutes. 
These double electric pulses, corresponding to a single mecliani- 
cal vibration, are at first very i)uzzling, and I undertook special 
investigations to clear up this obscure point. In the concluding 
part of this paper I shall adduce experimental results which will 
satisfactorily explain the peculiarity. 

The ^ign and Intensity of Electric Besponse^ 

As regards the sign of response, I have shown (Journ. Linn. 
Soc., Bot. XXXV. (1902) p. 277) that in ordinary plants and 
under normal conditions the current of response flows, in 
the plant, from the more to the less excited portion of the 
tissue. This is generally the case also in the electric response 
in animal tissue. In Eesmodium gyrans I liave found it so 
in all cases hitherto examined; that is to say, the current of 
response in the plant flows from the excitable petioliile A to 
the resting petiole B (fig. 1), 

I may, however, mention here certain conditions which miglit 
give rise to a reversed re)Sponse. I have shown that when a 
plant is in a depressed vital condition, the direction of current 
of response is apt to be reversed. Again, the response under 
feeble stimulation may be abnormal or reversed, but under 
stronger stimulation it may become normal again Curiously 
enough, I have obtained similarly opposed responses, to feeble 
and strong stimuli respectively, with inorganic substances — in 
metals under mechanical stimulus and under the stimulus of 
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Hertzian radiation It will thus be seen that the sign of 
response, in certain cases, may vary with the molecular condition 
of the substance or tissue, and also with the intensity of 
stimulus. 

As regards the intensity of electromotive variation, I have 
often obtained as high a value as *0025 volt for the larger 
or principal wave. In a more favourable season of the year 
and with a vigorous plant, this value will probably be con- 
siderably enhanced. I give below the absolute values of 
electromotive variation obtained with two different specimens, 
five successive observations being taken in each case. 


Table I. 


Number of 
Observation. 

E.M. Variation. 
Principal wave. 

E.M, Variation. 
Subsidiary wave. 

1 

•0014 volt. 

‘00055 volt. 

2 

•0013 „ 

•00051 „ 

3 

•0014 „ 

•00054 „ 

4 

1 -0016 „ 1 

•00054 „ 

5 

! -0016 „ 



Table II. 


Number of 
Observation. 

E.M. Variation, 
Principal wave. 

E.M. Variation. 
Siibsidiar 3 ' wave. 

1 

•0024 volt. 

•0016 volt. 

2 

•0025 „ 

•0015 „ 

3 

•0025 „ 1 

•0016 „ 

4 

•0025 „ 

O 

o 


•0026 „ 



"Fatigue. 

Some specimens exhibit responses which are uniform, as in 
the case given in fig. 2 : by uniform I mean that the double 
w^ave repeats itself without undergoing any variation. But 
in other instances signs of fatigue are evident, the successive 

^ Bose, J. 0., ^*On Electric Touch and the Molecular Changes produced in 
Matter bj Electric Waves/* Broc. Boy. Soc., Fob. 1900, pp. 452-474, 
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electric responses undergoing a diminution. A simil 
fatigue (fig. 3) is also seen with the mechanical 


Fatigue exhibited in the mechanical responses of Desmodium gyrans. 


Periodic fatigue exhibited in the electric responses of J)es7nodhm qyrans. The 
principal wave is represented bj a continuous line and the subsidiary wave 
by a dotted line. The double responses undergo continuous diminution 
till the third complete period; at the fourth they attain a large value, 
similar to the first ; after this the cycle is repeated. 

given by the plant. But the most curious case, which is 
occasionally exhibited, is that of periodic fatigue ; that is to 


412 


PEOF. J. 0. BOSE ON THE 


say, the electric response undergoes ^adual diminution from 
a maximum to a minimum, after which it again attains the 
maximum value and repeats the cycle. In the record given 
(fig. 4) the electric response gradually declined to a minimum 
at the third set of double responses, after which it attained the 
first maximum value, only to repeat the cycle. 

In connection with this it is interesting to note that 1 
obtained exactly similar periodic fatigue with ordinary plants 
in responses to uniform mechanical stimuli. In the recor 
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Periodic fatigue exhibited by a specimen of petiole of Cauliflower. The responses 
are to successive uniform mechanical stimuli applied at intervals of one 
minute. 

given in fig. 5, alternate responses exhibit fatigue. In other 
cases, I found the cycle completed after the third or fourth 
response. 

Interference JEffects* 

It will be understood from what has been said before, that 
the direction of the responsive current in the plant, and the 
consequent direction of the galvaiiometric defl.ection, depend on 
the relative quiescence or excitability of the two contacts. If, 
of the two contacts (see fig. 1), B he quiescent and A excited^ 
the- current of response in the plant will be from A to B ; the 
galvanometer connection being properly adjusted, this will give 
rise to an upward or, say, positive deflection. The petiolule 
being periodically excited, there would be produced a periodic 
(double) electric pulsation, whose sign would he positive. 

In Demoiium there are two lateral leaflets, and both of 
them, usually speaking, execute periodic movements. If now 
one of the contacts be shifted from the resting-poiiit B in 
the main petiole to the petiolule A^ we shall get extremely 
interesting interference effects. 

1. Suppose both the leaflets execute periodic movements, 
and suppose the mechanical oscillations of both are in the 



electric pulsation. The excitation of A will then subside, while 
that of A will reach a maximum. The responsive current will 
therefore change its direction, and we shall get a negative or 
downward response. Under these conditions, the responsive 
pulses would be regular and alternately up and down. 

3. There is again a third case where the phase-difEerence 
IS not exactly half a period. In practice this is often found 
to be the case. Again, the periodicity of each leaflet may 
not remain absolutely constant, and the phase-difference may 
therefore^ undergo a continuous change. Under these conditions, 
we may expect a somewhat complicated curve due to the 
algebraical summation o£ A and effects. I give here (fig. 6) 
a record which I obtained under these conditions. 
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Iiivestigation on the Cause of the Doiihle 
Electric Besponse. 

I now proceed to adduce considerations and experiments 
which will offer an explaeation o£ the double electric response 
corresponding to a single mechanical vibration. We have to 
explain (1) why the response should be double, and (2) why, o£ 
the two, the principal wave of electric response should be larger 
than the subsidiary wave. 

I must here recapitulate briefly certain results I obtained 
with ordinary plants, which have a special bearing on the 
present subject. I found (Journ. Linn. Soc., Bot. xxxv. 
(1902) p. 283) that when a plant is mechanically stimulated, 
say by torsional vibration, then keeping the amplitude of 
vibration constant, the intensity of electric response depends 
on the quickness with which the vibration is effected, — the 
quicker the motion, the stronger is the response. This is 
clearly seen in the records given in fig. 7, where successive 


Fig. 7. 



SiiccessiTe responses to vibrational stimulus of the same amplitude 30°, 
imparted with increasing rapidity. It will be seen how the response is 
enhanced with the i*apidity of the onset of disturbance. 

vibrational stimuli of the same amplitude were imparted to 
the plant, but with increasing rapidity. Again, when the 
plant is in any way disturbed mechanically, whether by bend- 
ing or by torsion, the electric response takes place during 
distortion. Thus, when the plant was twisted through a definite 
angle, there was a response, say an upward galvanometer move- 
ment during twist, but while the plant continued to be held 
in the twisted position the electric disturbance disappeared, 
the deflected galvanometer spot of light returning to zero. 
If, then, the plant w'ere untwisted and brought back to its 
original position, there was a second response, in the same 
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direction as before, and the usual recoTery took place once more 
on the return of the tissue to the condition of rest. It ^dli 
be tliiis seen that (i) tlie electric response takes place during 
the meclianical movement of the plant ; (ii) that the sign of 
electrical response is independent of the direction of motion; and 
(iii) that the intensity of response depends on the rate of 
motion. 

In Desmodiiim gyrans^ starting from the uppermost position, 
the leaflet moves down, and having attained its maximum swing 
stops in that position for a while. The first or principal wave 
of electric response attains its height during this movement, 
and recovery takes place while the leaflet is undergoing its 
temporary rest. The latter now commences an upward move- 
ment, and the subsidiary wave of response is similarly obtained 
during this process. The mutual relation which thus exists 
between the mechanical wave and the concomitant double 
electric wave will be clearly seen from the inspection of two 
records taken simultaneously, to be given presently. 

A^pparatm for taking the Hecord of 
Meolianical ^Response, 

The difficulty of the mechanical record lies in the extreme 
slenderness of the leaflets, in consequence of which the attach- 
ment of an index is apt to produce a great constraint on their 
natural movement. This difficulty has been overcome in the 
following rnauner, by which it is possible to obtain the 
mechanical record with ease and accuracy. 

A lever having two unequal arms, OA and OB, is made of 
aluminium wire. It is balanced about the pivot PP', which 
rests on frictionless hearings. The long arm has a slight 
overweight, which makes it tilt somewhat downwards. One end 
of a single cocoon-thread is attached to the tip of the leaflet by 
means of a small quantity of shellac varnish, the other end of 
the thread being fixed to the long arm of the lever. A light con- 
cave mirror C is attached to the prolongation of the pivot (fig. 8). 
Prom the perfect balance of the arrangement, it will he seen 
that the slightest movement of the leaflet causes a corresponding 
tilt in the lever, the pull exserted by it being negligible. A spot 
of light reflected from the mirror C gives a record of the move- 
ment of the leaflet on a magnified scale.' The magnification 


416 


PEOP. J. C. BOSE OK THE 


is increased by increasing the distance of the point o£ attachment 
of the thread on the long arm, away from the fulcrum ; it is 
also increased by increasing the distance of the recording drum 
from the lever. The vertical movement of the spot of light 
is converted into a horizontal movement through a second 
reflection in a suitably inclined mirror, M. 

These curves enable us to obtain the absolute value of the 
movement executed by the tip of the leaflet. The abscissa of 
the curve represents the time, which is known from the speed 

■ ' Kg.8. , 
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Optical leyer for mechanical record. 

of rotation of the drum. The absolute value of the ordinate, 
representing the distance travelled by the leaf, is found by 
moving the long arm of the lever through a given vertical 
distance, say one centimetre, and observing the displacement of 
the reflected spot of light on the recording drum. 

Simwltaneows Mechanical and Electrical Becord. 

In order to demonstrate the mutual relation of the two 
responses, it was necessary to take two records simultaneously 
on the same recording drum (fig. 9), 
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I i^ivc a record (fig. 10) tlius obtained, wbicb will be found 
to bear out fully tbe considerations w^Mcb have been put forward 
to explain the double electric response corresponding to a single 


Fig. 10. 
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Simultaneous mechanical (M) and electrical (E) records. The curves in 
continuous line represent the descending movement of the leaflet and the 
corresponding electrical pulsation. The curves in dotted line similarly 
represent tlie ascending movement of the leaflet and the corresponding 
electrical pulsation. 

mechanical response. It will be seen that after a period of 
quiescence, as tbe leaflet began to move downwards, it gave rise 
to the corresponding first or principal electric response. The 
movement downward ended in about a minute, and the principal 
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response, witli its recovery, wa^s executed in this time. After a 
])ause, tlie movement upwards now commenced, and the sub* 
sidiary electric response is seen to commence at the same 
moment as the upward movement. The upward movement of 
the leaflet ceased in a little more than two minutes, and the 
period of the secondary wave occupied the same time. (The 
secondary wave is therefore broader than the primary wave.) 
Thus we have the period of the principal wave coinciding with that 
of the downward mechanical movement of the leaflet, and tho 
secondary wave with that of the upward movement* 


Fig. 11. 



Minutes 


Mechanical response curve. Here the rising portion of the curve, shown in 
continuous line, is traced by the leaflet during its descent, and the falling 
portion during its ascent. 

"We have still to account for the greater intensity of the 
principal electric response, which was shown to accompany 
the downward movement of the leaflet. I have already explained 
that it is the rate of mechanical movement which determines this 
intensity. In the present case, the greater amplitude of the 
principal wave would he accounted for if it can be shown that 
the downward motion of the leaflet is quicker than its motion 
upward. In the simultaneous record (fig. 10) a careful 
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inspection will show that the descending part of the mechanical 
record which corresponds to the downward movement of the leaf 
is steeper than the ascending part of the curve corresponding to 
the upward movement of the leaf. But in a contracted curve 
these characteristics are not very evident. I therefore took a 
mechanical record on a fast-moving drum. This is reproduced 
in fi". 11. Here the ascending part of the curve represents the 
motoi of the leaflet downwards. The leaflet, on commencing to 
move, soon attains an approximately uniform velocity. It will 
he seen from the curve that it travels a distance of 6-25 milli- 
metres in 375 seconds, the velocity being 10 millimetres per minute. 
But during the ascent of the leaflet the velocity is very much 
reduced, when the velocity becomes approximately uniform. 
The leaflet only travels a distance of 6 '25 millimetres in 
86 seconds, or a velocity of 4-3 millimetres per minute. ^ 

The greater amplitude of the principal wave of electric 
response, which is the concomitant of the downward movement 
of the leaflet, is thus proved to be due to the greater velocity 
of motion of the leaflet during its period of descent. 
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On Foa laxa and Foa siHcift of our Britisli Florns. 

By G-. Claiudoe Drttce, M.A., FJi.8. 

[Read i.9fch March, 1903.J 

For some years past doubts have been expressed by many 
botanists, including Professor Hackel, as to the correct naming 
of the above grasses. The subject has for some time interested 
me, and I have paid three visits in different years to Lodinagar 
in order to see the plants growing in their native habitat. I 
have also, tlirough the kindness of Professor Marsliall Ward, 
had the privilege of examining tho Poas in the ]at(‘ Professor 
Babington’s Herbarium, in which are specimens of both the 
above plants, including tho earliest known gatlieriiig of Foa laxa 
in Britain. Thanks to tlie officials of the British Museum, I 
have also seen tlie British specimens contained in the Herbarium 
there. I have had lent me by Mr. John Knox the specimens 
collected by George Don from Lochnagar; and Mr. F. J. 
Hanbnry has kindly allowed me to consult the beautiful series 
contained in the Boswell-Syme Herbarium, which includes Symefs 
types of the third edition of ‘English Botany’; and, lastly, 
thanks to our Secretary, Mr. Daydon Jackson, the Smithian 
Herbarium is now made easily accessible, and it is very inter- 
esting from its containing Mackay’s original specimen of Foa 
flexiwsa^ as w" ell as aV specimen which had been one year in 
cultivation ; and also Don’s specimens called from Ben 
Hevis and Lochnagar. 

My examination of these specimens and my field-work have 
led me to the following conclusions, which I hope the Fellows 
of this Society may not think I am too rash in putting before 
them. 

Before venturing to give a decisive opinion as to the proper 
name to he assigned to Smith’s F. flexuosa^ I should like to visit 
Ben Nevis this year to study the plant, if I am fortunate enough 
to discover it, in the living state. This mucli, however, I can 
with some confidence assert, that it is not the Foajlexuosa of 
Wahlenberg’s ‘ Flora Sueciea,’ n. 108, since that belongs to the 
P. cenisia group. Nor is it the Foa laxa of Willdenow, to which 
Sir W*. Hooker was the first to refer it, in the ‘ Flora Scotiea/ 
p. 34 (1821), where the E.B. plate for flexuosa is cited and 
Smith’s description virtually adopted. Nor is it the P. laxa of 
Haenke, as Babin gton, in his first edition of the ‘ Manual of 
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Britisli Botany/ p. 369 (1843), following Smith in the ‘ Engl. 
Flora/ i. p. 122 (1824), and Parnell in Ms ‘ Grasses of Scotland/ 
p. 83 (1842), calls it, although he says “ he has not seen native 
specimens.” The same erroneous reference will also be found 
in Richter’s ‘ Plantae Europmae,’ p. 82 (1890), * Index Kewensis,’ 
iii. p. 572 (1894), and is still more recently given by Aseherson 
and Graebner in the ‘ Synopsis der Mittelenropaischen Flora,’ 
p. 401 (1900). 

ISTor do I feel justified at present in placing it with the plant 
which Syme named Poa stricta^ although its alliance is certainly 
rather with the alpina than with the lawa or cenisia group. 

It differs from alpina in all the ligules being long and acute, 
by the very wavy panicle-branches, and by the conspicuously 
smaller spikelets. It was first described by Sir James E. Smith 
in ‘Flora Britannica/ vol.i. p. 101 (1800), and was subsequently 
figured and described in the first edition of ‘ English Botany’ 
under the tab. 1123, dated 1803, from specimens gathered by 
John Mackay on Ben IN’evis, and his wild and cultivated plants 
are in the Smithian Herbarium ; but I doubt the authenticity of 
the specimen in the Sowerby Herbarium at the British Museum, 
or, indeed, its identity with Smith’s plant. 

Having, therefore, somewhat cleared the ground by elimi- 
nating from the scope of our enquiry the plant named Poa 
flexuosa by Smith, which has been answerable for a considerable 
share in the confusion which surrounds the synonymy of the 
plants named P. stricta and P. laxa, I now propose to discuss 
the names I venture to designate them by, the characters which 
distinguish them, and their history as plants of Britain. 

Poa ALPiifA, Z., var. acutifoma. 

Syk. P. stricta, Syme, ‘E. B.’ vol. xi. pp. 115-117, t. 1763, 
not of Lindeberg in ‘Bot. Notiser,’ 1855, p. 10, nor of D. Don, 
in Mem. Wern. Soc. iii. (1821) p. 298, which is a form of P. pra-- 
temis). 

P. Jlecouosa^ Knapp, ‘Gram. Brit.* t. 51 (1804), pro parte; 
Don’s ‘ Herb. Brit.’ no*^6 (1804), pro parte ; Parnell’s ‘ Grasses 
of Scotland,’ p. 83 (1842), pro parte : not of 'Wahlenberg, ‘Flora 
Suecica.’ 

P. lam, Bab. ‘ Man.’ ed. ii. p. 389 (1847) (not of ed. i. p. 369 
(1843)), pro parte ; ed. iii. p. 397 et se^, (1851) ; not of Haenke, in 
Jirasek, ‘ Beob. Eiesengeb.’ (1791) p. 118. 
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P. Haenke, var. lam proper, Hooker f. ‘ Student’s Flora/ 
p. 443 (1870). 

P. laxa, var. vivipam, Anderss. ‘Gran). Seand.’ ex Synie, 
E. B. xi. p. 116 in syn. 

Exsicc. P. alpma, A. Croall, ‘ Plants of Braemar/ pro parte, 

Eia. Syme, E. B. xi. t. 1763, sub nom. P. stricta* 

Descr. — Eootstock shortly creeping or slightly csBspitose; 
plant flaccid ; panicle in the young state scarcely exserted, very 
narrow, afterwards with long panicle-branches, the lower of 
which are deflexed, viviparous ; leaves flat, tapering gradually to 
a point ; the upper stem-leaf not very much shorter than the 
root-leaves, and situated above the middle of the stem ; upper 
ligules long, acute. The leaf shape distinguishes it from typical 
P. alpina, and it is known from Poa laxa by the upper leaf being 
always above the middle of the stem, by the flat, not folded leaves, 
the shape of viviparous panicle, and by the hairs at the base of 
the florets being very short. In P. lacca var. scotica the panicle 
closes in fruit ; in P. alpina var. acutifolia the viviparous panicle 
is widely open in the late autumn, but in the early condition it 
is very narrow and compact, whereas in the young state the 
panicle of P. laxa var. scotica is open. 

Kah. Shady rock-ledges, and in the gully called “ The Spout,” 
Lochnagar, South Aberdeenshire, alt. 2600-3000 feet. 

The earliest British specimens with which I am acquainted are 
those gathered by George Don, and issued by him in his ^Herb. 
Brit.’ (cited above) in 1804. He sent them with other plants 
gathered on Ben Nevis to Knapp, who, in his ‘ Gramina 
Britannica,’ sub t. 51, refers both gatherings to P. jlexmsa, 
quoting Don as saying that on Ben Nevis it is usually, and on 
Lochnagar it is always viviparous. 

Parnell, in his ' Grasses of Scotland,’ p. 83, t. xxxviii. (1842), 
describes P. laxa from Ben Nevis at about 4300 feet as having 
the florets not webbed, the upper leaf flat and shorter than the 
sheath, and distinguishes it from P. alpina by the panicle being 
more slender and somewhat drooping, the root not tufted, upper 
leaf flat and taper-pointed, and the spikelets oblong-ovate. His 
variety flexuosa is mostly viviparous, with wavy panicle-branches 
and the leaves mostly short. The description of his laxa fits my 
plant, but the figure xxxviii. shows a plant which is not viviparous ; 
whereas the figure of his var. flexuosa resembles closely my 
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acutifoUa. Eroui bis describing tbe florets as not webbed, we 
may assume that ParneU’s plant is not identical with the 
F. Jlexiiosa found by Mackay. His statement that it grows on 
Ben Nevis at an altitude of 4300 feet suggests some error, as I 
am unaware of any Alpine Foa reaching that height in Scotland. 
Probably both his species laxa and his variety jiexuosa are forms 
of P. alpina. 

In the second edition of the ‘Manual/ p. 389 (1847), Prof. 
Babin gton gives as the habitats of P. laxa [my acutifolid] 
“ Lochnagar, Prof. Balfour, and Ben Nevis, Dr. Parnell,” altering 
the date from July to August. The specimens in his herbarium, 
dated Aug. 11, 1846, collected by J. H. Balfour, to which this 
doubtless refers, are practically identical with tlie var. acutifolia, 
except that they are not quite so viviparous and are even more 
slender; but I have seen such growing with acutifolia, under 
which 1 place them. In this edition a change is rdade in trans- 
ferring the reference of P, flexuosa, Sm. E. B. t. 1123, with a 
query to P. minor, but this is also done erroneously. 

In the first edition of Hooker's ‘ Student’s Flora/ 1870, p. 443, 
Sir Joseph Hooker, under P. laxa, Haenke, gives the synonym 
of P. flexuosa, Sm., but, as we have seen, in error. He has a 
“ var. laxa proper with flat leaves and flowering glumes not 
webbed,” and a ‘^var. minor (Gaudin), leaves keeled, curved ; 
flowering glumes webbed, nerves more distinct'’; and remarks of 
P. laxa that “ it is often with difficulty distinguished from alpinaF 
This may be accounted for when, as I suggest, lie is here speaking 
of two diflerent plants specifically distinct, one of wdiicdi, his laxa 
proper, being my P. alpina var. acutifolia, and his P. minor being 
a form olPoa laxa ; and if we compare his description of P. laxa 
with that of P. alpina, we shall find that the chief contrasting 
features do not contrast/ although in P. laxa the stein is said to 
be slightly compressed, while in P. alpina it is said to be terete, 
a character of small value in dried specimens, when the round 
culm grown in shade and moisture, after pressure, might show 
this character, while the same species grown in exposure might 
retain its terete appearance. 

In distinguishing P. alpina from P. jiexuosa, Smith laid stress 
on the latter having “ wehhed florets/’ while in alpina they were 
described as “ not webbed,” In the ‘ Student's Flora ’ P, alpina 
is described as having webbed florets, which is exactly at variance 
not only with Smith but with Syme. From the description given 
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I liave little doubt that Hooker’s P* laxa proper is my var. 
acutifolia. 

In the third edition of ^ English Botany,’ voL xi. pp. 

Syme has given a very precise and accurate description of 
P. alpina var. acutifoUa under the name of P. stricta^ Lindeberg, 
for the first time renouncing tlie name of Poa laxa^ with which 
it had, since the time of Sir W. Hooker’s ‘ Flora Scotica ’ of 1821, 
been erroneously connected; but unfortunately Syine himself 
falls into the error of identifying it with the Scandinavian Poa 
which belongs to the P. cenisia group. 

The specimens in Syme’s Herbarium bear out his excellent 
description, and are identical with those collected by myself from 
the same locality. Mr. Hanbury’s series are also the same thing, 
and a living plant which he brought home and grew for two 
successive years in a suburban garden shows that the leaves 
retain their flat tapering character, while the panicle-branches 
become even more elongate. They seem to me to be essentially 
distinct from Syme’s P. eu-laxa. 

In the seventh edition of the ‘ Manual ’ Prof. Babington uses 
the name P. laxa with the same description as in the third, but 
adds as a synonym ‘^P. stricta, Syme 763 ” [i- e. 1. 1763], omitting 
the Ben Nevis locality. 

In the third edition of the ^ Student’s Flora ’ (1884), p. 493, 
Sir J. Hooker repeats the description given in the first edition, 
but characterizes the two forms as ‘^P. laxa proper; leaves 
channelled, tip concave, panicle open in flower, closed in fruit. 
P. jiexuosa, Sm. ; P. minor ^ G-aud.,” both synonyms being wrong ; 
and “ sub-sp. P. strieta, Lindb. ; leaves flat to the tip, panicle 
open in flower, spreading in fruit ” ; this being the var. amti- 
folia* 

In Professor Babington’ s Herbarium there are several sheets 
of specimens labelled Poa laxa, most of which are to he referred 
to my acutifoUa, as, for instance, those already alluded to as 
collected by J. H. Balfour in 1846, and others gathered by 
the Eev. A. Ley on July 15, 1876, labelled by him P* sir icta, 
Lindeb. These are, as the date suggests, immature, and are just 
those small rather narrow-leaved plants with scarcely exserted 
narrow panicle which is the early condition of my acutifoUa, 
These difter so widely from the late autumnal state as to make 
it difficult to realize that they are the same. Fortuuatel}^, I have 
been able to gather plants in which both the fully-developed 
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panicle and the early unopened one are present on the same 
individual. 

Some of the other specimens labelled P. laxa should he placed 
under P. alpina rather than P. acutifolia^ although iu all cases the 
leaves are either gradually tapering or rather abruptly narrowed 
to a point, that is, are not conspicuously hooded. In the 
P. alfina sheet, consisting of A. Oroall’s ‘ Plants of Braemar/ 
no. 161, Lochnagar, Aug. 1854, two plants are inseparable from 
my amtifoUa^ but the centre specimen is a luxuriant and possibly 
cultivated specimen of P. alpina, 

‘‘The Spout,” which has been referred to, is a narrow gully 
with an eastern exposure, by which one can with some difficulty 
ascend from the corrie near the Loch on the east side of Lochnagar 
to the summit of the mountain. I have visited this place three 
times at different seasons. The walls are of rather smooth rock, 
and are deep enough to give an amount of shade which can only 
be broken for a short time in the day, and that before the sun 
has much power. Although there is no permanent stream in the 
gully, there is considerable moisture, and there is always a move- 
ment of air up or down the rift, so that the predominating factors 
here are low temperature, nearly complete shade, nearly perma- 
nent moisture, and continual wind-currents : need we therefore 
be surprised that a grass like P. alpina^ which has a considerable 
range of variability, should in such a situation produce some 
marked variation ? The nearly complete shade, low temperature, 
and damp atmosphere necessarily lessen transpiration ; therefore 
the normal plane surface of a leaf would tend to remain unaltered, 
and the leaves elongating would become narrower and more 
pointed in shape, while in a dry exposed situation the tendency 
would be for the leaves to shut up or enroll. In passing one 
may refer to the broad and blunt, and the narrow and pointed, 
forms of the leaves of Poa pratensis. The same factors of shade, 
low temperature, and moisture act, as do short seasons, in lessen- 
ing the chance of the plant-cycle being completed in the year, 
moisture being inimical to pollination, especially in anemophilous 
species ; so that “ vivipary/’ or rather the reproduction of the 
plants by bulbils, which is less dependent on warmth and' light, 
is induced, and this condition once set up is readily perpetuated : 
so we see that Mr. Hanbury’s specimens remain in that condition, 
although removed to a lowland and more southern home ; and 
this is also true of Festuca ovina. In the Spout the numerous 
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specimens which occurs o£ JDescJiam^sia al^ina were all vivi- 
parous, and jD. emspitosa,) Festuca ovina and F, riibra were also 
in that condition. 

I found in this gully that when acutifolia grew in very 
complete shade the size of the panicle was much enlarged, 
owing to the lengthening of the panicle-branches; but when it 
grew on ledges more exposed to the sun and wind the panicle 
became more oblong from the shortening of its branches, and the 
leaves became shorter and broader, but they always remained 
acute and not hooded, and in all cases the upper leaf was well 
above the middle of the stem. In very shady situations the 
plant does not exhibit that compact mass of persistent leaf- 
sheaths which is so characteristic of P. alpina, but, as Syme says, 
when P. alpina is cultivated they often disappear ; and it may be 
that the dense moss vegetation in which acutifolia often grows 
may be inimical to their presence, or may induce a more rapid 
decay. 

Syme says he lias also seen P. stricta [var. acutifolia'] growing 
with P. lacca on the screes which are in full exposure, and 
that even there it remains viviparous. I was, however, unable 
to observe it in such situations ; but the specimens noticed by 
Syme may have been carried down from the cliffs by the falling 
of rock-ledges or by storms of rain, or possibly were directly due 
to the falling of the bulbils from the rock above. 

PoA LAXA, HaenJce, in JiraseJc^ JBeob, Biesengeb* (1791) 
p. 118, var. scoTiCA. 

P. minor^ Bah. Man. ed. 2, p. 389 (1847), not of Gaudin. 

P. flecouom^ Sm. ex Syme, xi. p. 1 16 in syn., not of Smith or 
Wahl. 

P. eu-laxa^ Syme, E. B. xi. p. 116, t. 1764. 

P. laxa, var. minor ^ Hook. f. Stud. EL p. 414 (1870). 

P. laxa proper, Hook. Stud. EL p. 492 (1884). 

Eia. Syme, 1. c., t. 1764. 

H.ah, Screes on the northern and eastern side of Lochnagar ; 
north slopes of Cairn toul {Syme), alt. 2500-3000 feet. 

I have made a careful study of this plant with a large series 
of Continental specimens, and have no hesitation in referring it 
to Haenke’s species, and in this Professor Hackel fully concurs ; 
but I think I see in the Scottish specimens certain characters 
which induce me to distinguish it by a varietal name, and in 
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doing so there will be a great advantage in preyentiug that 
troublesome confusion in synonymy which has arisen from the 
name P. laxa being used to designate three different Eritish plants. 

The description given by Syme leaves little to add, but I may 
say that the uppermost stem-leaf is usually placed well below the 
middle of the stem, and that, as varietal characters, I see that 
the lines of silvery hairs on the keel of the lower pales and on 
the lateral submarginal nerves are somewhat shorter, while the 
apex is not so acute in the Continental as in our British speci- 
mens, and to me the facies of the spikelet itself is somewhat 
different. 

The history is as follows ; — In the second edition of the 
'Manual of British Botany,’ p. 389 (1847), Babington describes 
“Poflf minor ^ Gaudin, from Loehnagar, Prof. Balfour.” He gives 
a queried reference to P. flexuosa^ Sm. 1123,” and a locality 
" Ben Nevis, Sm,” ; but these references are incorrect. We find 
from his herbarium that Balfour’s specimens queried by him 
as P. laoua have been altered to P. minor by Prof. Babington. 
Two of these are plants collected by Balfour in 1846, and two 
gathered by James Backhouse in 1850. Another specimen, I 
think of Balfour’s gathering, is different, being only P. alpina. 
On another sheet there is a specimen from the same locality, 
labelled “P. flexuosa^ Sm. ?, J. Backhouse, Jun.,” and two, 
gathered by J. T. Syme in 1851, labelled P. minor by Babington, 
but I think they are only shade-grown P. alpina. Another sheet 
contains four specimens of Prof. Balfour’s gathering, two of 
which are Poet minor, but the other two are P. alpina, var. acuti- 
folia. In the third edition of the ‘ Manual ’ there is no change 
in the description of P. minor, except that Ben Nevis is now 
given as a locality without inverted commas, and Smith as the 
authority for its occurrence is omitted. 

In the third edition of ‘ English Botany,’ vol. xi. p. 116, 
t. 1764, Syme treats this plant as a queried sub-s|)ecies of Poa 
laooa, calling it P. eu-laxa^ thus for the first time putting it in its 
true position. He gives an excellent description. 

In the first edition of the ‘ Student’s Plora ’ Sir J. Hooker 
puts it as a variety minor of P. laxa, hut, as we have seen, 
incorrectly. 

In the seventh edition of the ‘ Manual,’ p. 423 (1874), Babing- 
ton repeats the description given in the third edition, making a 
few verbal alterations, omitting the query after the reference to 
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“ F Jlexmsa^ Sm. E. B. 1123,*^ but leaving out the Ben NeviB 
locality, which, it will be remembered, was the only one given 
by Smith fur liis jlexuom ; and adds as a synonym Poa laxa^ 
Fries, with a query. 

In the third edition of the ‘ Student’s Flora ’ Sir Joseph Hooker 
describes this plant as “ P. laxa proper ; leaves channelled, tips 
concave, panicle open in flower, closed in fruit. F. flexmsa^ Sm., 
and P. minor, Gaud.,” both synonyms being incorrect, as Gaudin’s 
plant differs in its being even more lax than P. Icma var. scotica. 
P. minor has 4-6 flowered spikelets, and the florets are more 
closely connected with longer arachnoid hairs, and it has longer 
and narrower ligules. 

We ow^e, therefore, the discovery of this plant to Prof. Balfour 
in 1846, and the publication of it under tlie name of P. minor in 
the ‘ Manual’ of 1847, 

Anyone who has studied these plants in nature will see that 
P. laxa and P. al^nna var. acutifolia are specifically distinct. 
Syme himself doubted if they should be united under one super- 
species. We cannot identify the former with P. minor, Gaiidin, 
nor has it any specific connection with Smith’s Ben Nevis 
jlexuosa, with which it has been confused. The habitat iu which 
I have seen it growing is on the screes beneath the Spout of 
Lochnagar, S. Aberdeenshire. Sometimes it occurs in deep 
crevices between the larger stones in the screes, wiiere, neces- 
sarily more sheltered, it becomes laxer and greener, and the 
outline of the plant is more irregular; but even in these abnormal 
instances the uppermost leaf is well below the middle of the 
stem, and the same densely csespitose rootstock is found. The 
leaves in these abnormal instances are not so completely chan- 
nelled, but the tips are hooded, while the 23anicles are beautifully 
fiexuouSjbut do not tremble in the wind as Gaudin describes his 
P. minor doing, after the manner of Briza. It is also found, I 
believe, on the screes under the northern cliffs of Lochnagar. 
Syme also records it from the north slojies of Cairn Toul, which 
is, I suppose, near the Garachary ; and there are specimens in 
the Boswell-SymelTerbarium identical with those from Lochnagar, 
hut with the upper leaves higher on the stem ; and Mr. Hanbury 
has also beautiful specimens from the same place. Syme also 
cites Ben Nevis, Mr. John Mackay/’ but, as we have seen, 
erroneously. 
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expanses in an otherwise forest-covered country ; and (ii) to what 
extent the vegetation of the patanas shows adaptations to the 
peculiar oecological factors under the infl aence of which it has 
been selected*” 

Owing to circumstances explained in the introduction the 
second part of the problem was only in part dealt with, its fuller 
treatment being reserved until an anatomical examination of 
such of the patana plants as were represented by spirit material 
could be made f. The results of that examination we now offer 
to the Society. 

The conditions of soil and climate under which these plants 
live have already been discussed in some detail J. Eor the 
better comprehension of facts now to he stated, a brief summary 
of these conditions may be given. The patanas fall naturally into 
two groups which, owing to differences in elevation § and their 
situation with respect to the main mountain-ridge, present marked 
variations of soil and climate. 

Wet ” Fatanas . — Above 4500 feet the rainfall is copious, and 
fairly evenly distributed throughout the year. The soil is of a 
generally uniform character. It is thus described || : — ‘‘ An 
almost pure humus, black or coloured dark brown by the ad- 
mixture of mineral substances ; but apparently pebbles are 
always absent. It varies in consistency from a black mud to a 
powdery soil such as the wind will remove as dust, though this 
last condition is rarely seen, as it normally contains considerable 
quantities of water. The absence of earthworms is also remark- 
able, and is not without effect in contributing to the formation 
of a pure humus-soil. The reactions of the soil were not 
observed; attempts have, however, been made to use it for 
gardening purposes at the Hakgala Botanic Q-ardens, and it has 
been found to be too sour to be of any use.” 

In a soil of this character root-absorption is interfered with, 

* Pearson, Journ. Linn. Soc., Bot. xxxiv. (1899) pp. 300, 301. 

t Before the paper referred to was issued, my opportunities for carrying on 
laboratory work were so curtailed that the contemplated anatomical examination 
of my material became impracticable. My friend Mr. Parkin, who has had an 
opportunity of seeing the flora of the patanas, kindly consented to come to my 
assistance. This paper gives the result of his work, which, through the kindness 
of Professor Marshall Ward, was done in the University Botanical Laboratory, 
Cambridge. — H. H. W. Pearson, 

{ Pearson, 1. c. § Pearson, 1. c. pp. 301, 302. || Pearson, I, c. p. 320. 
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and tlio plants which it 
phytic conditions. T1 
conditiou.s, the maximum 
portion of the dayjanging 
But probably t — 

biological c . , . ^ j a 

illumination to which they are subjected t 
'■'■Dry" as.— Below d- 

months of the year (Eebruary i 
usually unclouded. There is 
intensity of illumination 
continuous from sunrise 
temperature during these ei] 
from 156° P. (January) to K 
part of the period a cons 
monsoon, sweeps over 
part of its moisture on the slopi 

island which forms t.-- 

consideration. 

Eor two-thirds of the year, 
withstand conditions which favour a 
evaporation, while the paucity or absence 
area prevents a natural storage of water 
At the same time, during the remainin 
year— the period of the north-east monsoon— copious rainfalls 

occur constantly. , ,, , ,, j » j >» 

The conditions prevailing on both humus and dry 
natanas would therefore lead us to expect in the plants 
imposing their floras adaptations evolved to protect the aerial 
arts from the effects of intense insolation. Xerophytic 
characters are also likely to be prominent, though the conditions 
are not so extreme as to lead to the development of a flora of a 
very marked xerophytic type. Judging from the characters 
of the soil and climate of the two regions, the plants of the 
« dry ” patanas might be expected to show a greater xerophytic 
tendency and a more marked protection against insolation than 


supports have to contend aga 
The absence of shade aggrava 
air-temperature during tl 

between 120° and 138° !?■ * 
' " f the most important factor in influe- 
character of the plants of these patanas is tl 


4500 "ft., the rainfall during eight 
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glit months of low rainfall range's 
68° F. (August) t For the greater 
staut south-west wind, the S.'W. 
the country, after discharging the greater 
' )es of the central ridge of the 
the western boundary of the area under 



BOTAKY OF THE CETBOK BATAISTAS, 433 

"With a view to verifying these deductions, the siibaerial parts 
of eiglitj species, all Dicotyledons except two, have now been 
submitted to anatomical examination. Of these, thirty-three 
were found only on the “ dry ’V patanas, twenty-eight only on 
those above 4500 ft., that is to say ‘‘wet’^ patanas, while 
nineteen are conunon to both. The number of plants thus 
examined represent about two-fifths of the Dicotyledons of the 
whole patana flora. 

The ordinary anatomical peculiarities of leaves subjected to 
strong insolation are by this time quite familiar to biologists. 
As Heiiyicher ^ and others have shown, sun-leaves frequently 
tend to assume an erect position and have a correspondingly iso- 
bilateral structure. The Table which follows shows, in a striking 
manner, a similar relation between the structure and position 
of erect and seini-erect leaves of certain of the patana plants — 
a point to which further reference will he made. A marked 
character of leaves exposed to strong sunligiit is the great 
development of palisade-tissue usually at the expense of the 
looser spongy elements. Hence the relative thicknesses of 
these two constituents of the mesophyll is of interest. The 
leaf, as a whole, is thicker in sun- than in shade-plants. 
The development of intercellular spaces is usually greater 
in shade- than in sun-leaves. The epidermal cells, also their 
outer walls and cuticles, attain their greatest thickness in 
sun-leaves. The lateral wails of the epidermal cells are, as a 
rule, straight in sun-leaves and more or less wavy in shade- 
leaves. In dorsiventral sun-leaves the stomata are almost, if 
not entirely, confined to the lower surface. 

Special attention has been paid to these characters, and the 
results are arranged in the form of a table, which includes exact 
measurements of the thickness of the epidermal, palisade, and 
spongy layers of the leaves. So far as we are aware, no 
representative portion of the flora of any biologically uniform 
area has previously been submitted to a systematic examination 
of this character ; it is on this account the more desirable to 
place these measurements on record. Interesting comparisons 
will be possible when similar data for other areas are available. 

* Heinricher, Pringsh. Jahrb. Bot, xv. (1884). 
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II. Table.^ 









I. 

II. 

Upper 

Epidermis. 

IIL " 


Actinoda^hne stenophylla, Thw 

d 

er 

13-8 

6*2 

1 

Allmphania decipiens, Thw 

w 


21 

1 

2 

Auaphalis brevifolia, DC. 

w 

ser 

25-§ 

0*5 

3 

Anaphalis marcescens, C, B. Clarice 

w 

ser 

19*3 

8*7 

4 

Anaplialis oblonga, DC. 

(w)d 


22-5 

4*5 

5 

Atylosia Candollei, Wight ^ Arn 

w 


19 

6 

6 

Atylosia rugosa, Wight ^ Arn. 

w(d) 

am 

18 

3*5 

7 

Bhmea criniia, Arn 

w 


39 

4 

8 

Blumea flexuosa, G. B. Clarice 

w(d) 


33-3 

4*2 

9 

Bupleumm mueronatura, Wight ^ Arn 

w 

ser 

10 

12 

10 

Oanthium parviflorum, Lam. 

Oanthium Rheedii, DG.^ yar. minus, Thw. 

Carallia integerrima, DC. ........................... 

d 


18 

7 

11 

d 


26 

7 

12 

d 

ser 

21-3 

7*2 

13 

Careya arbor ea, Boxh 

d 


12 

'5 ^ 

14 

Cassia Kleinii, Wight ^ Arn. 

d 

sm 

21 

4 

16 

Cassia mimosoides, Linn 

w(d) 

sm 

15*3 

2*5 

16 

Crotalaria albida, Hegne 

(w)d I 

ser j 

18-2 

3*8 

17 

Crotalaria rubiginosa, Willd 

■ w ■■ ■! 

sm 

39 

3 

18 

Curculigo orchioides, Gtaerin 

w(d) 


50-7 

2'3 

19 

Didyynocarpus Hmrholdtianai Cardn 

w 


61*3 

17 

20 

Dodontea viscosa, Linn 

d 

er 

23 

5 

21 

Embelia viridiflora, Seheff. 

d 


18 

7 

1 22 

Emilia aeylanica, C. B. Clarke 

w(d) 

ser 

70 

10 

23 

Eugenia olivifolia, Duthie 

d 

er 

22 

14 

24 

Eugenia sp i 

d 


14‘5 

3*5 

25 

Eugenia sp 

d 


177 

' 5*3 

26 

Eurya acuminata, DC., var. Wallichiana 

d 

ser 

277 

8 

27 

Eurya chinensis, B. Br 

w 

ser 

26-5 

7 

28 

Eurya japonica, Thunb., var. Thunbergii 

Evolvulus alainoides, Lmn 

w 

ser 

22*5 

8 

29 

d 

er 

21*5 

3*5 

30 

Exacmi zeylanicim, Roxb 

(w)d 

ser 

30 

6 

31 

Elacourtia Bamontclii, LH^rit 

d 


21*5 

3*5 

32 

G-aultheria fragrantissima, Wall. 

w 

ser 

56*5 

13-5 

33 

G-eniosporum elongatum, Benth 

w(d) 

er 

41*2 

3*8 

34 

Glochidion zeylanicum, A. Jnss 

d 

er 

33*3 

57 

35 

G-ijmira Pseudo-china^ BO., var. hispida 

(w)d 


65*5 

4*5 

36 

Hedyotis Lawsofiics, Wight & Arn 

w 

er 

42 

11 

37 

Hedyotis verticillaris, Wight ^ Arn 

w 


14 

7 

38 

Heptapleurum stellatiim, Gaertn 

d 


53*5 

4*5 

39 

Hypericum mysorense, Heyne 

1 w 

ser 

17-2 

2*8 

40 


* For explanation see p. 438. 
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. 

',l 

Lower 

Epidermis. 

Stomata. 

.. U. S.' 1. s. 

VII. VIII. 



MesophylL 



.V. 

VL 

IX. 

X. 

■ XI. 

XII. 

XIII. 

XTV. 

1" 

S-5 

• 1*5 

1 

500 

1 146 

dv 

1 75 

7.1 

7*5 

1 

1 ' 2 

11 -.5 

0*5 


400 

206 

dv 

100 

100 

5*5 

fc 

o 

12-5 

0*5 


220 

61 

ib 



1*5 

fc 

4 

9*5 

0*5 


370 

142 

dv 

55 

87 

4 

fc 

{> 

! 21*5 

1*5 

■ 75' 

250 

180 

dv 

50 

130 

3*5 

i‘c 

6 

!' 6*7 

0*5 


700 

98 

dv 

53 

45 

5 

vl 

7 

L_6'7' 

0*5 


470 

125 

dv 

54 

71 

7*5 

t1 

: 8 

21 

4 ■ 


80 

607 

dv 

85 

522 

2*5 

I 

9 

14*5 

■;'3 ■ 


80 

140 

dv 

53 

87 

3 

fl 

10 

6 

16 

345 

345 

152 

grad 

50 

102 

3*5 

le 

11 

10*8 

.7 , 


230 

247 

dv 

89 

145 

6*5 

1 

12 

17 

8 


300 

297 

dv 

95 

200 

7 

fl 

13 

14 

6 


107 

504 

grad 

168 

336 

3*5 

vl 

14 

siriii 

lar 

vf 

250 

316 

grad 

70 

24C 

4 

1 

, 15 

simi 

lar 

330 

330 

103 

dv 

60 

43 

7*5 

fi 

16 

simi 

lar 

400 

400 

103 

dv 

65 

38 

9 

fc ' 

i 17 

17*3 

4*7, 

275 

275 

140 

grad 



6 


i 18 

23 

1*7 


330 

198 

dv 

70 

128 

4*5 

fl 1 

1 19 

simi 

lar 

45 

60 

140 

ib 



1*5 

c ' 

1 20 

31 

1 

yf 

80 

145 

dv 

50 

95 

2 

fl 

i 21 

12 

. 5 , 


330 

170 

dv 

90 

80 

7*5 

1 1 

1 22 

16-5 

8*5 


170 

380 

dv 

100 

280 

5*5 

1 . 

123 

42 

8 

15 

90 

420 

grad 

123 

,297 i 

3*5 

fl 

! •24.. 

8*5 

10*5 


325 

283 

dv 

100 

183 

8*5 

fl 

1 25 

7*5 

2*5 


600 

218 

dv 

50 

168 

7 

fl , 

! 26 

10*3 

4*5 


560 

255 

dv 

99 

156 

8 

fl . 

27 

17*5 

7 


315 

230 

dv 

90 

140 

3*5 

fc 

28 

22 

7 


400 

244 

dv 

■ 90 

154 

3 

si 

29 

20*5 

8 


240 

186 

dv 

48 

138 

4 

fl 

30 

simi 

lar 

130 

200 

95 

ib 



2 

e 

31 

18 

7 


200 

249 

grad 

88 

161 

2*5 

1 

32 

14*5 

3*5 


385 

157 

grad 



3*5 

c i 

33 

14-5 

7 


350 

238 

grad 



3*5 

0 

34 

24*5 

3*5 

70 

250 

164 

dv 

85 

79 

4*5 

vl 

35 

17*2 

4*3 


130 

270 

dv 

103 

167 

11*5 

vl 

36 

76*5 

3*5 

45 

90 

630 

grad 



2 

vl 

37 

14*5 

3*5 


370 

144 

dv 

67 

77 

6*5 

fc ! 

38 j 

11*5 

6*5 


375 

207 

grad 



2 


39 

33 

7 


95 

378 

dv 

169 

209 

6*5 

1 1 

40 j 

16 

2 

375 

375 

147 

ib 



4 

C j 

j 


* Means that the measurements of the lower epidermis are the same as those 
of the upper epidermis. 
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I. 

II. 

Upper 

Epidermis. 

III. IV. 


Jasminum angustifolium, VaTil 

d 


13*8 

5*7 

41 

Justicia procumbens, Linn 

w 


46 

7 

42 

Knoxia ^latycarpa, Arn., var. hirmtd 

(w)d 

ser 

43-8 

11-2 

43 

Lagenophora Billardieri, Ca^s 

yp(d) 

. 

31-7 

3*8 

44 

Lasioaiphon erioeeplialus, Becw.y yar. zeylanicus. 

d 

er 

34*2 

4*3 

45 

Ligustrum Walker i, Beene, 

d 

ser 

20 

4-5 

46 

Litsea zeylanica, Nee^ 

d 

ser 

11 

7 

47 

I/obelia nicotiaumfolia, Heyne 

wd 


31 

3 

48 

Microglossa zeylanica, Benth 

(w)d 


27-7 

4*3 

49 

MussJenda frondosa, Linn.^ var. zeylanica 

d 


20 

1-5 

50 

Myrsine capitellata, Wall.^ yar. lauceolata 

d 

er 

19-5 

9 

51 

Oldenlandia Heynii, Q. Bon 

d 


68-7 

14*3 

52 

Osyris arborea, Wall. 

yrd 

er 

17*5 

7*5 

53 

Oxalis corniculata, lAnn 

w(d) 

sm 

42 

1 

54 

Pedicularis zeylanica, Benth 

w 


38 

4 

55 

Phaseolus trineryis, Heyne 

w 

sm 

28-5 

3*5 

56 

BleetranthuB nigrescenSy Benth 

w 


35-3 

1*7 

57 

Bolygala telepbioides, Willd 

d 

er 

52-5 

9*6 

58 

Polygonum chinense, Linn 

w 


32-5 

3*5 

59 

Pouzolzia Bennettiana, Wight 

w 


43-8 

2*2 

60 

* Psidium G-uyaya, Linn 

d 


39-5 

3*5 

61 

Bhododendron arboreum, Sm., yar, nilagirieuni. 
Bhodomyrtus tomentosa, Wight 

w 


35*8 

7*2: 

62 

w 

er 

27 

8*5 

63 

Bubua moluecanus, Linn 

. W 1 


17 

4*5 

64 

Senecio ludens, 0. B. Clarice 

w 

' 

68 

4 

65 

Senecio zeylanicus, BC. 

w 


1 49*5 

8-5 

66 

Solanum indicum, Linn 

w(d) 


22*5 

2 

67 

Sopubia trifida, Ham 

w(d) 


32 

3*5 

68 

Spiranthes australis, Lindl. 

w 


44*5 

5*5 

69 

Striga euphrasioides, Benth 

d 

er 

18 

8*5 

70 ■ 

Striga lutea, Lonr 

d 

er 

20*5 

3*5 

71 

Swertia zeylanica^ Walker 

w 

ser 

30 

8 

72 

Tephrosia tinctoria. Bets 

d 

ser 

22-6 

5*4 

73 

Toddalia aciileata, Bars 

d 


22*7 

3*8 

74 

Vaccinium Lesehenaultii, Wight, yar. zeylanica . 

d 


40 

5 

75 

Vernonia Wightiana, Arn 

w(d) 


39 

3*5 

76 

Viola Patrinii, BC. 

w 


63*7 

6*3 

77 

WendlandiaNotoniana, Wall. 

d 


38*3 

3*7 

78 

Woodfordia floribunda, Salisb 

d 


27 

9 

79 

Zornia diphylla, Bers., var. Walkeri 

d 

sm 

■ ■■ 

16*6 

5*4 

80 


* Not indigenous but naturalized [Trimeu, Flora of Ceylon, part ii. (1894) p. 167.] 
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1 

1 

j 

Lower 

Epidermis. 

Y. ' VI. 

Stomata. 

U. S. L 3. 

YII. VIII. 



Mesopliyll. 



1 

j 

iT 

X. 

XI. 

XIL 

XIII. 

XIV. 

i 41 

13 

4*5 


600 

145 

ffrad 



1 2*5 

c 

42 

20*7 

4*3 

vf 

230 

198 

dv 

85 

113 

7*5 

vl 

43 

15 

8 


200 

182 

dv 

92 

90 

7 

fe 

44 

• 21*5 

3*5 

130 

145 

292 

grad 



3*5 

fn 

45 

20*7 

4*3 


200 

18G 

dv 

85 

101 

8*5 

vl 

46 

12 

3*5 


525 

205 

dv 

85 

120 

6*5 

fe 

47 

8*7 

5*3 


400 

183 

dv 

113 

70 

7 

vl 

48 

13*7 

2*3 

vf 

245 

128 

dv 

55 

73 

4 

fe 

49 

16*7 

4*3 

66 

230 

177 

grad 



3 

] 

50 

12 

0*5 


300 

126 

dv 

61 

64 

4*5 

vl 

51 

18 

10*5 


120 

243 

dv 

98 

145 

7*5 

si 

52 

29 

7 


450 

127 

dv 

63 

64 

5*5 

i 

53 

simi 

lar 

240 

280 

373 

ib 



3 

c 

54 

simi 

lar 

vf 

110 

64 

dv 

36 

28 

3 

c 

55 

23*5 

3*5 


250 

451 

dv 

275 

176 

5*5 

fl 

56 

21*3 

2*7 

75 

375 

174 

dv 

110 

64 

6 

vl 

57 

16*3 

1-7 


200 

125 

grad 



3 

c 

58 

43*5 

9*5 

100 

120 

310 

grad 



4 

1 

59 

16*5 

3*5 

10 

225 

237 

dv 

80 

157 

3 

fl 

60 

19*7 

1*8 


325 

87 

dv 

46 

41 

5 

fl 

61 

9*3 

3*2 

vf 

1000 

105 

grad 



4*5 

c 

62 

9 

1 


525 

254 

dv 

145 

109 

5*5 

vl 

63 

7*5 

7 


500 

210 

grad 



6*5 

fe 

64 

10*5 

0*5 


300 

136 

dv 

100 

36 

7 1 

fc 

65 

20*5 

2*5 


210 

412 

grad 



■ 2*5 , 

vl 

66 

24 

4 1 

25 1 

125 

. 474' .-j 

grad 



4 

vl 

67 

13*5 

0*5 

50 

300 

^ 176 

dv 

100 

76 

9 

1 

68 

18 

3*5 


180 

303 

grad 



2 

sc 

69 

28 

7 

50 

65 

161 

ib 



1 

1 

70 

simi 

lar 

150 

200 

242 

ib 



2 

fc 

71 

simi 

iar 

285 

285 

332 

ib 



3 

fc 

72 

simi 

lar 

70 

155 

539 

grad 



2*5 

fl 

73 

14*5 

3*5 

150 

250 

144 

grad 



4 

1 

74 

24 

3*5 


135 

256 

grad 

64 

192 

9 

vl 

75 

15*3 

2*7 


300 

307 

dv 

142 

165 

5 

1 

76 

13 

1*5 


300 

112 

dv 

58 

54 

4*5 

fc 

77 

44 

5*5 

40 

110 

170 

grad 



4 

1 

78 

15 

3 


245 

170 

dv 

no 

60 

0 

fc 

79 

10*5 

3*5 


425 

120 

dv 

64 

56 

9 

fe 

80 

simi ! 

lar 

190 

125 

263 

grad 



3 

fc 


2l2 
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III. Explanation op Table. 

The eighty plants whose leaves have been examined are 
arranged in alphabetical order. The endemic species are printed 
in italics. The measurements are given in ^ (*001 mm.). The 
whole thickness o£ the leaf is not recorded, as this can be 
obtained by adding together that of the mesophyll and of the two 
epidermal layers. The measurements were made from sections 
of the alcoholic material mounted in water and in places where 
the vascular bundles (veins) were absent — such being usually the 
thinnest part of the leaf-lamina. 

Column I. refers to the type of patana on which the plant ‘ 
grows. w’^ means confined to wet ” patana, “ d’’ to “ dry,” 
and “wd” common to both. Those of the third group were, with 
two exceptions, collected in one of the regions only — to express 
this the letter denoting the other patana is included in brackets ; 
e, g, w(d) means that the plant is common to both, but the 
material for examination was only obtained from the ‘‘wet” 
patanas. 

Column II, Letters “ er’’ and “ser” refer respectively to the 
erect or semi-erect position of the leaf recorded in the field 
observations *. In the case of plants the leaves of which move 
into a profile position in bright sunlight, the fact is denoted by 
the letters “sm.” 

Columns III. and V. record the average depths of the upper 
and lower epidermal layers, exclusive of the thickness of the 
outer walls respectively. 

Columns lY. and VI. record the average thickness of the outer 
walls of the upper and lower epidermal layers respectively. 

Columns YII. and YIII. give the average number of stomata 
per square millimetre of leaf-area on the upper and lower 
surfaces respectively. When the space in column YII. is left 
blank it means that stomata were not observed on the upper 
surface. When “ vf ” occurs, it signifies that only an occasional 
stoma was seen — too few to average out to a square millimetre. 

Column IX. gives the depth of the mesophyll. 

Column X. its differentiation. “ dv ” stands for dorsiventral^ 
“ib’^ for isobilateral or an approach to this type. “grad” 
denotes that the palisade (upper mesophyll) is not sharply 

* Pearson, Journ. Linn. Soc., Pot. xxxiv. (1899) pp, 328-331. 
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marked oiF from the spongy (lower mesopliyll), but that the one 
gradually passes into the other. 

Columns XL andj XII. give the depth o£ the palisade and spongy 
tissues respectively. Blanks naturally occur in these columns 
when the mesophyll is isobiiateral, or feebly differentiated.. 

Column XIII. represents the ratio of the length of the palisade- 
cell to its breadth ; y., 6*5 means that the length of the ceil in 

question is six and a lialf times its breadth. In the case of a 
two- or more-layered palisade the measurement was taken of the 
dee[)est layer, which is in nearly every case the uppermost. 

Column XIV. Here the amount of intercellular space in the 
mesophyll is roughly indicated 1 ” signifies that the cells are 
loosely arranged and the intercellular space, therefore, con- 
siderable ; “c” compact, implies the converse; “ v,’’ “s,” and 
stand for the qualifying adverbs ‘‘very,” “slightly,” and 
“ fairly,” respectively, 

IV. Gteneral Sxtmmahy of the Akatomical Chaeacters 
OF THE Leaf. 

Under this heading the data of the various columns of the 
table are discussed and summarized for the plants as a whole, as 
well as reference made to certain additional points in their leaf- 
anatomy not included in this table. 

(1) Dentil of the Up])er Epidermis {exclusive of the thickness of 
its outer wall). 

The average depth of the upper epidermis for the whole of 
the plants included in the table is about 30 A considerable 
number have a deep upper epidermis, at any rate relative to the 
whole thickness of the leaf, suggesting that it possesses a water- 
storing function. Emilia zeylanica^ Oldenlandia JEEeynei (PI. 11. 
fig. 4), and Benecio ludens are extreme examples. It is perhaps 
of interest to compare the depth of the upper epidermis with that 
of the mesophyll. Tlie average ratio for these plants is 1 ; 7, L 
the mesophyll has on the average seven times the thickness of 
the upper epidermis. Leaves in which the upper epidermis 
bears a large proportion to the whole thickness are very thin 
ones, such as those of Oxalis cornieulata and Emzolzia Ben-- 
nettiana^ in which the ratio is less than 1 : 2. Examples of the 

* The numbers given for averages, &c. are approximate, decimals not 
being used to more than one place. 
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Gareya arhorea, JEiiAelia viridiflora. 
these cases the mesophyll is over t 


other extreme are 
OsifTis arhoTBct ; in 
times as thick as the upper epidermis. 

(2) TUoMesB of the Outer Wall of the Upper Hpider mis. 

Only thirteen plants have a decidedly 
■and this is connected with a hairy 
all hut three instances, viz., Cassia mimusoiSes, 
and Oxalis corniculata, which have 
■> plants have the outer wall between 
others it is more than 10-5 p. About 
■is exhibited by Oldenlandia 


The average is 5'o p. 
thin outer wall — below 3'5 y 
upper surface in 
Mypericmn Qnysorense^ 
glabrous leaves. Tweuty-onc 
7 and 10*5 /x, and in six c — 
the thickest outer wall— 14*3 fx- 
mynei (PL 11 • hg- 4). 

A glabrous upper 
plants have a hairy one. 
having this associated with a 
Knocoia jylatycar^ya var. 

neither of which, however, is very hairy on the upper 
The average thickness of the outer wall in leaves with glabrous 
upper epidermis is 6-8 y, and with hairy upper epidermis 3-6 p. 

As a rule the cuticle is quite distinct. Often halt, or even 
more, of the whole thickness of the wall is cuticularized (PI. 12. 
fio-s. 1 & 2). Exact measurements of the two constituents ot 
the wall have, however, not been made. In two or three cases 
the cuticularized portion penetrates the side-walls, e. g. Gaulthena 
fraqrantissima and Ehodomyrtus tomentosa. In the first instance 
(PL 13. fig. 5) the pegs of cuticularized cellulose, as shown in 
section, reach to nearly the base of the side-walls ; in the second 
(PI 12. fig. 4) rather more than halfway. Some thick outer 
walls have, however, only a relatively narrow cuticularized part, 
e. g., Supleurum mucronatun (PI. 11. fig- 1)> Olden an la 
Seynei (PL 11. fig- 4), and Hedyotis Lawsonim (PL 11. fig. 2). 

(3) Depth of the Lower Dpidermis (exclusive of the thicTcness of 
its outer mall). 

The lower epidermis shows as a rule, as one might expect, 
shallower cells with thinner outer walls. Sometimes, however, 
it is nearly or quite similar to the upper epidermis, and this 
likeness, as the table shows, is usually associated with an erect 

or semi-erect attitude of the leaf. 

The average depth of the lower epidermis is 18-5 p, not much 
more than haF that of the upper. In no case does it exceed at 


surface is the rule. About a quarter ot tnese 
I, and of these only two are anomalous in 
thick outer wall. These are 
hirsuta and Woodfordia floribunda, 

surface. 
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all appreciably tliat of tlie tipper. Gj/nura Fseudo-china is 
remarkable in having both epidermal layers very deep ; in fact, 
according to the table, the lower is slightly the deeper when the 
thickness of the outer wall is excluded. 

(4) Thichness of the Outer Wall of the Lower E'pidermis. 

The average is 4*4 about 1 /i less than that of the upper 
epidermis. When the walls are similar or nearly so in thickness, 
the two surfaces are alike in character, either both glabrous or 
both hairy. Rhodomyrtus tomentosa is an exception — the upper 
surface is smooth, while the lower is covered with fine tomentum, 
yet the outer walls of the two epidermal layers do not differ 
much in thickness ; this, however, is an erect leaf. In a few 
instances the lower w^all may actually be thicker than the upper. 
This is evident in Bupleurum mucronatum (PI. 11. fig. 1) and 
Meptapleurum stellatum. 

The relation between the hairiness and the thickness of the 
wall is shown rather more strikingly than in the case of the 
upper epidermis. Thirty-six of these plants have a hairy lower 
surface with an average thickness of wall of 2*6 jti ; and forty-six 
a glabrous surface with thickness of 5’8 /x. A correspondence 
between the thickness of the cuticle and the presence or absence 
of hairs has been observed by Kearney ^ in the plants of the 
‘‘ Dismal Swamp ” region of Virginia. 

Two features of the epidermal cells not included in the table have 
been observed in detail, viz. : — the convexity of the outer wall, 
and the waviness of the lateral walls as seen in the surface view. 

(5) Gonmxity of the Outer Wall of the Upper Epidermal Gelh- 

The outer walls are frequently convex (PI. 11. figs. 2 & 4 and 

Ph 12. fig. 4) ; the surface in consequence is not level, but 
consists of a series of slight bulges, each corresponding to a 
single epidermal cell. Forty-five of these plants have more or 
less these arched walls, and the remainder, thirty-seven, have 
straight or nearly straight ones. This feature has been compared 
with the thickness of the outer wall on the one hand, and with 
the depth of the epidermal cell on the other. 

Leaves with With arched 
straight walls. walk. 

Average thickness of outer wall . . 6‘8 /x 4*6 p 

Average depth of cell 30 p 32 p 

* Kearney, Oontr. from the U.S. Nat. Herb, no. 6 (1901), p. 389. 
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Tliiis the arched wall seems to be associated with a thinner 
outer wall and a rather deeper cell. A comj)arison may perhaps 
be drawn between these arched outer walls and the furrowed or 
wrinkled cuticles which are frequently Ibund in the glabrous 
leaves of iusolated plants. With regard to the latter, it has been 
suggested that the irregularities of the surface effect the dis- 
persion of some of the light falling on the leaf, and so constitute 
a means of protection against excessive illumination. Some of 
the light-rays would undoubtedly undergo total rejection from 
the curved surfaces ofthese epidermal cell-\valls, audit seems not 
unreasonable to ascribe to them a similar function. 

(G) Waviness of the Lateral Epidermal Walls. 

In shade-leaves the lateral walls of the lower epidermis are 
usually more wavy than those of the upper. Of the plants in 
question nineteen only have the side-walls, of the upper epidermal 
cells sinuous, while in forty-four, rather more than half, this 
character is shown by the cells of the lower surface. A comparison 
has been made between wavy and straight walls with regard to the 
depth of the epidermal cell and the thickness of the outer wall, 
including both surfaces of the leaf. 

Depth of cell — average for leaves with straight lateral walls 25*7 /z. 

„ „ „ wavy „ „ 23-4^. 

Thickness of outer wail „ „ „ straight „ „ 5*5 fx. 

„ „ w^avy „ 4*2 

Considering that a straight lateral wall is a characteristic 
of sun-leaves, it might be expected that this would be accom- 
panied by a thicker outer wall and perhaps by a deeper 
epidermis, as this often has a water-storing function ; the above 
numbers bear this out to some extent. Perhaps the thinner the 
side-wall, the greater is the inclination to be wavy. Exact 
measurements, however, have not been made to ascertain how 
this idea is supported, on the whole, by this series of plants. In 
some instances it is certaml}’* not the case. Anaphalis ollonga 
and JBlumea fleccmsa., for example, have thick, yet wavy upper 
epidermal lateral walls. Hairiness does not seem to influence 
directly this sinuosity. Haberlandtt considers the wavy side- 
wall to be a help in withstanding strains and bendings, as w^eil 

Kearney, Contr. D.S. Herb, v, n. 6 (1901), p. 389. 
t Haberlandt, Phys, Pflanz.-Anat. (1896) pp. 103 & 105. 
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as favouring water-storage by permitting a greater expansion of 
the cell. 

(7) iStomata. 

The occurrence of stomata on the upper surface is fairly 
common. Thirty-two plants have them thus situated. In six 
ol these they are very scarce, less than one per sq. mm. In 
eleven they are fairly numerous, but only half as many, or 
less than on the lower surface. In fifteen they are equally 
distributed, or nearly so, on both surfaces, and in tliese with one 
exception, Lagenopliora Billardieri^ the leaf is either erect or 
semi-erect, or shows sun-movements. In one case, Zojmia 
dipliylla^ a papilionaceous plant with leaf-movements, the 
number on the upper surface is actually larger than on the 
lower. Anaplialis ollonya, Gynura Bseudo-cJiina^ Lagempliom 
Billardierl^ Mlcroylossa zeylanica^ Senecio zeylanieus, and Viola 
Patrini% the leaves of which have stomata fairly numerous on 
the upper surface and yet are not erect nor possessed of move- 
ments, do not show xerophytic characters, at any rate in their 
mesophy]] ; they may be considered mesophytes and all, save 
one, are Composites. 

The number of stomata per square millimetre varies greatly 
for different species. Practically, notbing is known of the 
conditions which govern this yariation. It is perhaps not so 
much their number as the size of the aperture which is to be 
taken into account. The average number per sq. mm. of the 
lower surface for this group of plants is 284, a figure some- 
what larger than an average given by Weiss* for a miscellaneous 
collection of plants. Fsidiim Guyava is very remarkable 
in having as many as 1000 per sq. mm. Two species of 
Eugenia and Bhodomyrtus tomentosa belonging to the same 
natural order, also Jasminmn angustifolium^ Ligustrum Walkeri, 
’BJiododendron arhoreum^ Actinodaplme stenopliylla, and Atylosia 
Gandollei^ have large numbers. If both surfaces are taken into 
account together, which is perhaps the legitimate plan, then 
Cassia mimosoides stands next to Bsidium Guy am as having the 
second largest number, viz. 800 ; Hypericum onysorense foliowT^s 
close with 750. Bupleurum mucronatum. Cassia Kleinii^ Orota- 
laria allida, Osyris arbor ea^ and Striga lutea have numbers 
above 500. 


* Weiss, Anat. der Pflanzen (1878), p. 392. 
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The stomata are in some cases sunk, hut no very remarkable 
examples have been noticed. Sunken stomata occur in fifteen 
of these plants. On the other hand, twenty-seven have them 
slightly raised or projecting, while the remaining thirty-seven 
have them about level with the surface of the leaf. The best 
examples of sunken stomata are those of Bupleurum mucronatum 
(PL 11. fig. 1), SeftapleuTuin stellatum (PI. 11. figs. 8 & 9), and 
Syperioum mysorense (PI. 11. fig. 3). Cases of raised stomata 
are shown in figures 3 (Pi. 12) and 6 (PL 11) for Atylosia rugosa 
and Didymoearpus Hwniboldtiana respectively. 1 he sinking of 
the stomata is usually associated with a glabrous surface, and 
the raising with a hairy one ; there are a few exceptions in both 
cases. Grotaldf ia nibiginosa, Oynura Pseudo-eJiinct, LasiosipThon 
eriocephalus, UUea eeyUnica, and Teplrosia tinctoria have a 
hairy undersurface and stomata slightly sunk, while Bodonma 
viscosa*, Hedyotis vertieillcms, Senecio geylanicus, Sopuhia 
trifida, Btriga lutea, and Viola Patrinii are glabrous and have 
stomata somewhat raised. 

(8) Mesophyll. 

There is a considerable tendency to depart from the typica 
dorsiventral structure, which is distinctly marked in only 
25 per cent of the plants examined. The upper mesophyii 
often passes into the lower by gradations without a distinct 
line separating the palisade from the looser spongy elements. 
In several cases the structure is almost homogeneous, with the 
cells only slightly elongated at right angles to the surface. 
This type of mesophyii, here referred to^ as isobilateral, 
is usually associated with an erect position of the leaf. ^ That 
form of isobilateralism with a well differentiated row of palisade- 
cells beneath each epidermis hardly occurs. Uvolvtdus ahinoides 
(PL 11. fig. 5), Hypericum mysorense (PI. 11. fig* 3)? btriga lutea^ 
and Teghrosia tinctoria—diW with erect leaves have a feeble 
lower palisade-layer. 

The average thickness of the mesophyii for the whole group of 
plants is about 230 /x. Blumea crinita and Gynura Fseudo-cUna 
are noticeable in having the thickest leaves, the depth of the 
mesophyii in both cases being over 600 p. It is in this respect 
that the leaf of Bltmea crinita principally differs from that 
of B»flexuosa. 

A double palisade-layer is not very common ; examples where 

* The leaf of this plant is viscid and covered with minute scales. 
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a second row is pronounced are fnrnislied by the leaves of 
Dodonma vlscom, Heptapleurim stellatmi (PL 11. fig. 8), Mithns 
moluceanusj and Rhododendron arhoreum — the last has even a 
third row of palisade-cells. 

In some cases the mesophyll is more or less irregularly 
palisade throughout, the cells usually decreasing somewhat in 
length from the upper to the lower surface. The leaves of 
Qrotalaria albida, Flacourtia Ramontchi^ Polygala telephioides^ 
Psidmm Quyam (PL 11. fig. 7), Rhodomyrtus tomentomy Tephrosia 
tmctoriay and Zornia diphylla show this in varying degrees. 

In order to gauge the palisade nature of the upper mesophyll, 
the length of its average cell should be compared with its 
breadth. This has been done, and the results inserted in 
Column XIII. of the Table. The measurements have been taken 
of the uppermost palisade row where two occur, and of the average 
cell where the palisade ones are somewhat irregular in length 
and breadth. The average figure for the column is 5, L e., the 
length of the palisade-cell is on the average five times its breadth. 
The most marked palisade -layer is seen in GlocMdmi zeylameu?n, 
where the length of the individual cell is eleven times its width. 
Haberlandt remarks that palisade-cells vary from being 
scarcely longer than broad to having a length 10-12 times their 
breadth. 

Prom the figures in Columns XI. and XIL the relative 
proportions of palisade and spongy tissues can be calculated. 
On an average the spongy is one and a half times as deep as the 
palisade; only those plants, fifty-two in all, which have these 
layers fairly well marked off one from another are taken into 
account. Blmiea crinita has the largest proportion of spongy 
tissue, viz., six times the depth of the palisade. 

As regards the development of intercellular space in the 
spongy tissue or in the mesophyll as a whole, about 40 per cent, 
have very little, i, e, the mesophyll is- compact. 

Y. The Anatomical Characteks of the Leaf oe the “Wet’^ 
AND “ Dry ” Patana Plants compared. 

Having briefly summarized the anatomical characters of the 
leaves as a whole, we now proceed to compare the plants of the 
‘‘ wet ” patanas with those of the “ dry ” patanas. As previously 
mentioned, twenty-eight belong to the wet/^ thirty-three to the 

* Haberlandt, Phys. Pflanz,-Anat. (1895) p. 228. 
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» dry ” patanas, and nineteen are common to both. We have 
thought it advisable to reduce these three groups to two hy 
distributing the plants of the last-mentioned amongst the first 
two, according as the material for examination was collected in 
the wet or dry region, since in only two cases were specimens 
gathered and preserved in spirit from both kinds of patana. 
These are Lobelia nicotiancefolia and Osyris arborea. Con- 
sequently in this section of the paper each of these plants is 
counted as two, one belojiging to the wet region and the other 
to the dry. This brings the total number of plants for com- 
parison to eighty-two, of which forty-two are considered as “ wet ” 
patana and forty as ‘‘ dry ’’ patana plants, thus nearly equalizing 
the two groups. In theTable the figures Lobelia nieotiancBfolia 
and Osyris arborea are the mean of the two sets of calculations. 
Estimations similar to those given below have been made for 
the three categories separately, but it seems superfluous to 
record them here, for in no case are they contradictory ; ^.^.,the 
average depth of the epidermis of the wet patana plant is greater 
than that of the dry patana plant when the species are divided 
into the three classes, and it still remains greater when they are 
reduced to two classes ; such holds good for the other averages. 

(1) Depth of the Upper Mpidermis (exclusive of the thickness of 
its outer wall). 

Average depth for w.p.* . . 33*4 p. 

d.p. 26'0/a. 

The w.p. has therefore on the whole a deeper upper epidermis 
than the d.p.-— a result hardly to be expected in the light of a 
water-storing function for tbe upper epidermis. A factor, dis- 
cussed below, which must be taken into account, is that the 
arching of the outer wall is commoner amongst w.ps. This has 
already been shown to be associated with a deeper epidermal cell. 
Therefore, other things being equal, the tendency would be for 
the w.p. to have a deeper cell than the d.p. The difference, 
however, appeal’s too great to be fully explained in this manner. 

The ratio of the depth of the upper epidermis to tbe thickness 
of the mesophyll for w.p. is as 1 : 6*5 ; for the d.p. as 1 : 8 ; so 
the w.p. has a rcdatively as well as an absolutely deeper upper 
epidermis. 

* w.p. is short for “ wet ” patana plant, and 
d.p. for ** dry ” patana plant. 
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(2) Tliichness of the Outer Wall of the Tipper JBpidermis, 

Average for tlie w.p ^ p. 

n 6/i. 

So the d.p, has an appreciably thicker outer wall — a result to 
be anticipated. But this difference may be accounted for 
directly apart from any influence of climate or soil; for a 
hirsute covering is about twice as common amongst w.ps. as 
amongst d.ps.; and this has been seen to be associated with a 
thinner outer wall as a rule. About 30 per cent, of the w.ps. 
and 15 per cent, of the d.ps. have a hairy upper surface. Burther^ 
there are amongst the w.ps. quite as many with markedly thick 
w'alls as amongst the d.ps,, e» g. fourteen plants of eacli have an 
outer wall 7 ft or more in thickness, and three of each above 10-5 g. 
Consequently we are forced to the couciusioii that in this 
particular the two sets of plants are very similar. 

(3) Depth of the Lower Dpidermis {exclusive of the thiehness of 


its outer wall). 

Average for w.p 20*6 p. 

,5 „ d-p 16*6 /i. 


As in the case of the upper epidermis, so here the w.p. has a 
deeper cell than the d.p. The arching of the lower epidermal wall 
has not been strictly observed to say whether this influences the 
depth of the cell, as in the case of the upper surface. But if it 
does, it can hardly account for so great a dissimilarity in depth 
between the two classes of patana plants. 

(4) Thiehness of the Outer Wall of the Lower Epidermis. 


Average for w.p. 3*7 p. 

» <^-p 5-1^. 


The thinner outer wall of the w.p. can be explained in tbe 
same way as for the npper epidermis. A hairy under surface is 
about twice as common amongst the w.ps. 
w.p. . . 24 plants, i. e. 57 p.c. with hairy lower surface, 

d.p. . . 12 „ 30 „ „ „ 

(5) Oonvexitg of the Outer Wall of the Upper Epidermal OelL 
Of the w.ps. twenty-eight out of forfcy-two, i. e. over 06 per 
cent., have been considered to have arched walls, nineteen of 
which have this feature pronounced. 

Of the d.ps., seventeen out of forty, i, e* 42*5 per cent., have 
arched walls, six of which have this feature pronounced. 

Thus, whatever may be its significance, it is commoner 


hkssbs. .. abb h. h. w. PBABSOB OB .HB 

+ tliP w m Althougli usually accompanied by a thin 

itTn,t •iw.p . 0 -.O .i., m,.. 

(6) Waviness of the Lateral Epidermal Walls. 

Upper surface. 

Out o£ 42 w.ps., 33 have straight walls, 9 wavy. 

„ 40 d.ps., 30 1 , 5> 10 ’> 

Zotoer surface. 

Out of 42 w.ps., 16 have straight walls, 26 wavy. 

Sinuous^tteS'walls in the upper epidermis f 

common in one class of plants as in the other, but m the lowei 
epidermis they are decidedly commoner amongst the w.ps. 

w^pt low surface- average number per sq. mm. 264. 

This difference is about the same if both surfaces are taken 
into consideration, notwithstanding that the w.ps. have stomata 

nioreoftenontheuppersurfacethanthed.ps. 

w.p., both surfaces together, average number per sq. mm. 309. 

sS’teen w.Js. have’ stomata fairly numerous on the upper 
surface ; the leaves of all except six are either erect or semi-erect, 

‘’'^EleverTprhave them on the upper surface; of which all, 

except two, have erect or semi-erect, or motile leaves. 

Sun-leaves are stated to have more stomata than ^mde-leavesj 

On the other hand. Warming t states, quoting authors, that the 

however refers to the leaves of the same species according as it 
grows in the shade or in the sun, while the second has to do wi 
Lrophytes coUectively compared with other types of plant 

associations. 

» Diifour. BuU. Soc. Bot. France, xxxiii. (1886) pp. 92-95; also Atm. 
%^aimlr®foekolo^sche Pflanzengeo^^^ ed. Knoblauch. (1896) p. 193. 
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^ Jhe two plants, Lobelia nicotianmfolia and Osyris arborea of 
wbeh leaves from both patanas have been 

the fet statement. The stomata in both cases were found more 

ation 

geneLurftnrfLr~ 

Out of 42 w.ps., 14 with stomata level, 21 raised, and 7 sunk. 

,, aiuu.ps., 2b „ g 

Tim, .m.k,„ 

ha other, sliomng ,ga„, th»t leropl.ytie character, are about a, 
marked amongst one group as the other 

The larger number of raised stomata amongst the w ps is 
probably due to the greater frequency of a hairy leaf-surfacL 
( 8 ) Mesophyll. 

Average thickness for w.p 234 p. 

YeftL d "T recount 

e he dissimdarity might have been expected to be the reverse 

of what It m, since sun-leaves are thicker than shade-leaves 
proportion of spongy tissue to palisade, w.p. 1 : TS d p 1 • 6 
Fo appreciable disagreement, both sets of leaves’ caleula W 
out to about the same ratio, viz. :-the spongy tissue being about 
one and a half times as deep as the palisade. 

d.p., 32 p.e. have a two-layered palisade. 

w.p.,21p.c. „ „ „ 

Batio of the length of the palisade-cell to its breadth. 

Average for w.p 4-3. 

» » d. p.. 5.5, 

Thus the palisade character is more pronounced amongst the 
d.ps., as might be expected. This still remains the case if the 
erect and semi-erect leaves are omitted from both groups: the 
ratio then is for w.p. 4’5, for d.p. 5-8. ' ^ 
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Inter cellular Space. . 

w.p.witlialooseiHesophyll24,*.e.57p.c.; compact IV; 43 p.c. 

,, 26,i.a.65p.e.; „ 35p.e. 

A result hakly to have been anticipated that the d.ps. should 
have on the whole a looser mesophyll-inore 
-than the w.ps. This may be partly explained by the fact that 
there are more typically dorsiventral leaves amongst the d.ps., 
and that a m.arked palisade-layer may allow a looser spongy tissue 

beneath. 

VI. EeMAKKS on THE StkUCTHEE OE EbECT and SEMr-EKECT 

Leates. 

Ureet Leaves.-Twenty-sev^a species of Dicotyledons are 
recorded* as possessing leaves which have a permanently erect 
position. Eourteen of these have been anatomically examined 
and are included in the Table. Eive-viz. : PolygaU telephoides, 
Evolmlm aUinoides (PL U- fig- 5), Sfriffa lutea, S. ^phrasi- 
oides, and Osyris arhorea (PL 12. fig- 2)-are 
structure. Two others, Qeniosporum elongatwm and MHodo- 
myrtus tomentom, approach the isobilateral structure; the former 
in distribution of stomata, feeble differentiation of mesophyll and 
the depth of the cells and thickness of the outer walls of the 
upper and lower epidermis; the latter only m the undiffer- 
entiated character of the mesophyll. The remaining seven- 
viz. : Bodonma viscosa, Eugenia olivifolia, Actinodaphne steno- 
Mla, QlooUdion zeylanicmi, Sedyotis Lnwsomw, Lasioeiphon 
erioeeplalus, and Myrsin eoapitellata-^ve distinctly dorsiventral 

in structure, though erect in habit. 

Semi-erect Leaves.— Oi the twenty-five species with semi-erectt 
leaves sixteen have been studied in the Laboratory, and m these 
the correspondence between structure and recorded position is 
more marked than in the caseof the “ erect” leaves Eive species- 
Hypericum mysorense (PL 11. fig. 3), Grotalaria alhida, Tephrosia 
tincioria, Bupleurmn mueronatmi (PL 11. fig- 1), an t loei la 
^eylamoa-hf>,se leaves more or less isobilateral in structure 
Those of Emilia eeylanica are almost as strongly isobilateral, but 
the upper epidermal cells are rather deeper than those of the 
lower, Ld by far the larger proportion of the stomata are tound 
on the under surface. In Exacum eeylamcum and Oaralka 

* Pearson, Journ. Linn. Soo., Bot. xxxiv. (1899) p. 327. 

• + -Praoxonn Inn. ait. D. 328. 
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integerrhna tlie stomata are confined to tlie lower surface of tlie 
leaf, wliich in otlier respects shows only feeble dorsiventralitj. 

Botb varieties o\' Eim/a japo7iica as well as E. acuminaia sliow 
a great similarity in the structural characters o£ tlie cells of 
the upper and lower epidermis. In the leaves of AnapJiaJis 
marcescensy A, hrevifolia^ and Gaultlieria frarjraniismna the 
tendency to an isobilateral structure is found only in the iiieso- 
phyli. The three remaining species with semi-ereet leaves — viz., 
Ligustmm Wallce'ri, Knoxia plafi/carpa var. and Litsea 

zeylanica — appear to be typically dorsiventral in structure. 

Thus of the thirty ])iants with erect or semi-erect leaves 
microscopicalij'' examined, ten have practically an isobiiateral 
structure, ten others are isobihiteral to some extent either in 
their epidermis or mesophyll, wdnle the remaining ten are dorsi- 
ventral. An astonishing fact is that most of the dorsiventral 
ones are confined to the “ dry patanas : one only, Heclyotis 
Lawso7ii(S^ is restricted to the “wet’’ patanas, but shows an 
inclination towards isobilateralisin in its mesophyll ; Knoxfla 
platycm'pa is common to both and possesses a well differentiated 
mesophyll, but the material was collected from the dry patanas. 
More remarkable still, these) eight remaining drj-patana plants 
with erect or semi-erect leaves — viz., Acfmodaphie stenophylla, 
JDodoncBa viscosa, Eugenia olivifolia^ GlocJiidion zeglaniouin^ 
LasiosipJion erioceplialus^ Ligush'um Walkeri^ Litsea zeylanica^ 
and Myi'sine capitellatum — are some of the most striking 
examples of dorsiventrality occurring amongst the wliole group 
of plants anatomically investigated. Not only have they a 
marked palisade, but also a loose spongy tissue. The only 
feature in which the low'er surface shows, as a rule, a similarity 
to the upper, is in the thickness of the outer epidermal wall. 
All these eight plants are shrubs or small trees. Can these 
plants have only recently taken to the erect habit and their 
structure not yet become modified ? 

The leaves of the two Monocotyledons, Qurmligo orchioides 
and Spiranthes australis, may be said to have an isobilateral 
structure; their mesophyll is practically homogeneous through- 
out and composed of cells hardly elongated at all. Siiice their 
leaves grow vertically or inclined to the vertical, they may be 
reckoned amongst the erect or semi-erect. 

To be consistent, let us see what plants other than those 
niKK. JOUBK. — BOTAKY, YOL, XXXV. 2 M 
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belonging to tbe erect or semi-erect categories have leaves 

approaching the isobilateral type. 77 - „„ j +„ « less 

Laqenophora SiUardieri, Oynura Fseudo-cUna, and, to less 
extent, Viola Patrinii and Mieroglossa zeyl^mca corne near iso- 
bilateralism in having both epidermal 
numerous on the upper surface, and ^ 

mesonhvll, which, however, is not compact but loose. In t , 
except for a fairly thick outer epidermal wall, these plants are 0 
a Zidedly mesophytic character. From their habitats a meso- 
phytie strLture might be expected in the eases 
Inl Viola, but hardly in those of Ggnura and Mterocjlossa, iov 
the one grows on rocks and the other is common on the dry 

"'Swo species of Blu^a, Sedyotis .ertioillaris (PI 12. fig. 1), 
Polygonum Chinese, Seneeio ludens, S. zeylamom, and 
WigUiana have leaves with feebly differentiated ^sophyll but 
thickened outer upper epidermal walls ; these all e ong 
<‘wet” patanas, and with two exceptions are Compjtes^ 
Macaurtia BamonteU and Jasmvnvm a^gusUfolmm, both of the 
“dry” patanas, have feebly differentiated but compact meso- 
phyUs ; leaves incHned to the vertical might have been expected 

in these two species. i. 

Zomia diphylla has almost an isobilateral_ structure, both in 
its epidermis and mesophyll, in connection with which it is of 

interest to note that its leaflets move mto a profile posAon 
in bright sunlight. None of the other plants examined 

possessing this power of movement, show such a correlated 
structure in their leaflets. CaBsia Kleinu and G. mtmoBotdes 
have their epidermal layers similar, with stomata equally dis- 
tributed on both surfaces, but their mesophyll has a dorsiventral 
differentiation. The four others, Atylo^a TugoBa {U. 12. hg. 3), 
Orotalaria ruhiginosa, Plaseolm Mneo^viuB, and OjcaliB comz- 
culata, have practically dorsiventral leaves. It would be 
interesting to extend these observations to see whether such 
a profile position assumed in bright sunlight may have tended 
to modify the dorsiventrality of such leaves. The above 
examinations merely suggest the idea. 
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VII. Special Poikts ik the Akatomy op the Leap 
BEAEIKG OK XeHOPHYTTSM. 

Under this heading are enumerated certain leaf-struetures in 
some of these plants, such as a double-layered epidermis, 
mucilage-cells, <fec., which are generally regarded as protections 
against excessive transpiration ; also instances of chioroplasts 
occurring in the epidermal cells — usually looked upon as a 
decidedly mesophytic character. 

(1) '^A I)oulh-layered TTp])er Mpidermis or H-fpoderm occurs in 
Oloehidion zeylanicum^ Heptapleurum stellatmn^ Fsidium Qiiyma, 
Mliododendron arhoreum^ Vernonia Wightianaj and Escacum 
zeylanicmi, 

EilocMdion zeylanicum. The upper epidermis is not uniformly 
two-layered, but only double in places. This fact does not seem 
to have been recorded for the genus. 

Heptapleurum stellatum. The upper epidermis is 2-3 cells 
deep, as a rule two ; the second layer is deeper than the first. 
The genus is mentioned by Solereder t as possessing a 
hypoderm. 

Fsidium Guy am (PL 11. fig. 7). The upper epidermis con- 
sists of 3-4 narrow layers of cells. Bokorny J has noted a 
hypoderm in the species P. araca and P. incanescens* 

Mliododendron arloreum. The upper epidermis is composed 
of two layers of about equal depth. This instance is recorded 
by Solereder. 

Vernonia Wiglitiana* The epidermis is divided in places 
only. 

Exacum zeylanicum. Below the uppermost layer of cells 
(epidermis) is one composed of large, rather rounded cells with 
very few^ chioroplasts ; it appears to have been differentiated 
from the mesophyll, and probably functions as an aqueous layer. 

(2) Peculiar Lateral Walls in the Epidermis of Hypericum 
mysorense. — Some of the lateral walls of both epidermal layers 

* In none of these examples, except Fxmum zeylanicim^ has it been 
definitely proved whether the second layer of cells may have been derived from 
the originally single epidermal layer or from the mesophyll. Immature leaves 
in various stages were not to hand to settle this point. Most likely all but 
are epidermal in origin. 

t Solereder, Syst. Anat. der Dicotyledonen, 1899, p. 482. 

I Bokorny, Flora, 1882, pp. 35-45 & p. 387 ; also Solereder, L c, p^ 398. 

2m 2 
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of the leaf have a much swollen appearance In surface vmw 
they appear lenticular in shape (PL 12. fig. 7) : in sectiomthey 
prelenJthe form of pegs, being thickest next the outer wall and 
diminishing gradually towards the basal one (PL 12. fag. 6). 
Treatment with Schultze’s solution or iodine and sulphuric acid 
shows that the cuticularized part of the outer wall is continued 
down these side-walls for some distance in the form of wedges 
(PL 12. fig. 6, ep.) ; but no cuticularized core is revealed in the 

ordinary tliin lateral walls. . i j. 

An examination of young leaves makes it evident that these 
peculiar walls are interpolated after the general cellular forma- 
tion of the epidermis. In fact, they may he regarded as 
belonging to the same category as those walls which are inserted 
so as to render an epidermis two-layered ; only in the first case 
the additional walls are radial, while in the Becond case they are 
tangential. The original cell is usually well defined, as it is 
bounded by the ordinary thin lateral walls ; it may remain 
sinale or be divided into two or more compartments by the 
for^tion of these special walls (PL 12. fig-. 7). The lat er 
result is best seen in the epidermis overlying the yasoilar 
bundles (veins). They, no doubt, serve to strengthen the leaf, 
and may perhaps to some extent help to lessen transpiration. 
This peculiarity does not seem to have been noticed previously 

in the genus. . . 

The leaf of this plant is also interesting as possessing an 

isobilateral structure. Till quite recently all species of the 
Hvpericacea* examined possessed dorsiventral leaves with 
stomata only on the lower surface. Kearney t, m a paper 
published lately, mentions two other species ot the genus, viz. 
Swericum mrgaimn, Lam., and S. pilosmi, Walt., as having 
is^ilateral leaves. In both these species, growing in an exposed 
situation, the leaves are erect and, as in R. mysorense, the 
stomata are found on the ventral as well as on the dorsal 
surface the epidermal cells of, both surfaces present similar 
characters, and a second palisade-layer is found contiguous with 
the lower epidermis. 

(3) Mudlaginom Cells in the I!piderm^s.-^me presence of 
mucilaginous cells in the epidermis is a common character of 

Solereder, Syst. Anat. Dicot. (1899) pp. 
t Kearney. Oontr. from D.S. Nat. Herb. vol. v. (1901) pp. 496, 496. 
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plants of dry climates. The mucilage is not held in the lumen 
of the cell, but in the inner (basal) wall. This is enormouslj 
thickened, and composed principally of mucilage. It often 
presents a stratified appearance due to unaltered bands of 
cellulose. Such a wall can act as a water-absorbent and storer. 
In some cases all the epidermal cells may be thus modified, 
while in others specialized mucilaginous cells are scattered 
about. 

Several of the patana plants examined have such sacs. Their 
names are given below. 

Crotalaria alhida (PI. 12. fig. 9). The mucilage-cells are very 
numerous in both epidermal layers. Perhaps one out of every 
three cells has its inner wall mucilaginous. These ceils, 
especially those of the upper epidermis, are very deep, pene- 
trating a long way into the mesophyll, the extra depth being 
wholly due to the thickness of the inner wall. 

Crotalaria rahiginosa. The mucilage-cells are much less 
numerous than in the preceding species and are, moreover, 
confined to the upper surface. This plant is also in other 
respects less xerophy tic than C, alhidam Neither is mentioned 
by Solereder as exhibiting this feature. 

Zornia diphglla. The mucilage-cells are numerous in both 
epidermal layers. 

Folygonum chineme (PI. 12. fig. 8). The mucilage-cells are 
confined to the upper epidermis and are not very numerous. 
The genus is mentioned by Solereder as showing this feature. 

Lasiosiplwn eriocepJialus. The presence here of a mucilaginous 
epidermis is recorded by Solereder, The cells occur only on the 
dorsal surface and are numerous but not deep. 

Myrsine capitellatum. The mucilage-cells occur plentifully 
in both epidermal layers, but more so in the lower than upper. 

JEurya acuminata, and the two varieties of F. japonica. The 
inner walls of both epidermal layers are uniformly somewhat 
thickened and mucilaginous — the mucilage is thus in these three 
instances not restricted to special cells. 

(4) Chloroplasts in the Lower What appear to be 

chloroplasts exist in the lower epidermis of the leaves of 
Lidymocarpus Sumholdtiana (PL 11. fig. 6, c/^.) and Fedicidaris 
zeylanica. Since fresh material of these plants has not been 
examined, it cannot be stated with absolute certainty from an 
investigation, of the spirit-specimens that these bodies contained 
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chloropliyll, although their likeu ess to the plastids of the meso- 

;h;rreud; it highly probable. Solereder * urent.ons sp^es 

of the order Scrophulariace®, but not Gesnerace®, 
Bidynwcarpus belongs, as having chloroplasts in then epiderms 
ITeither of the above plants shows marked xerophy tic characters 
in the leaf. In fact, Bidymocarpus SwmboldUana is <ieci y 
mesophytic in structure ; it grows on wet 

has its outer epidermal walls somewhat thickened and 

possesses fairly well differentiated palisade-cells. 

VIII. Addimonai. Points or Anatomical and 

Phvsiolooical Intebest. 

In this division of the paper are included certain features 
of interest bought to light during the microscopic examination 
of these plants, which, however, have hardly any mco Ot,iea^ 

bearing, but which, we think, are worth recording. Several ot 
them require further investigation. • i.i,„ 

(1) Tmnm Idioblasts in the Jffesqp/ti/Zf.— Distributed m the 
mesophyll of several of these plants are special sacs, which m 
the alcoholic material are coloured brown and which are usually 
larger than the ordinary chlorophyll-cells. They may have a 
scattered arrangement, or be located chiefly in * ® ® 

tissue, or form a more or less definite layer in the middle of the 
leaf, or be aggregated mainly round the fibrovascular bundles. 
Solereder f refers to such cells as tannin idioblasts, and nmntions 
them as being of common occurrence in the Sapindaceffi, Papilio- 
nace®, Mimose®, and Eubiace®. The brown coloration Po^siWy 
arises from the action of an oxidase on the tannin su s ance, 
changing it into a phlobaphene ' or some kindred body on the 

death of the cell. i n r 

Their occurrence has been noticed in the mesophyll ot the 

following patana plants : — , m 7 • 

Papilionace®. — Atylosia rugosa (PI. 12. fig. 3, ts.), Tep irosm 

tinctoria. 

Eubiace®. — GcmtUwn parviflonm, 0. Bheedii, Sedyo is 
Lawsonm (Ph U. fig- 2, ts.), Knouoia platycarpa var. 
hirsuta, Mmscenda frondosa (Ph !!• Sg- 10> ^®‘)- 
Polygonace ®. — Polygonum chinense. 

* Solereder, Syet. Anat. Dicot. (1899) p. 907. for liet of natural orders 
with chloroplasts in epidermis, 
t olereder, I, o, p»924. 


BOTAirX OP raJS OEX-BOF PATAFAS. 


457 


It is interesting to note tliat the other species of ho\j\ Atyloua 
m.^ Hedy otis^ viz., -4. Oandollei and verticillark respectively, 
do not possess these sacs. 

(2) Thiele -walled Spongy Tissue in the Leaf of Mussieuda 
frondosa. — This leaf is remarkable in having relatively very 
thick-walled spongy mesophyll-cells (PL 11. fig. 10, tw*). These 
walls hardly seem to be mucilaginous in nature, for they neither 
swell in water nor stain with corallin-soda. Again, they do not 
appear to be composed of ordinary cellulose, as neither Schultze’s 
solution nor iodine and sulphuric acid stains them the character” 
istic blue colour, but they remain for the most part unchanged. 

(3) Crystals,—l^ote^ have been made of the crystalline 
contents of these plants, but very few of these need be recorded. 

JSlxacmn zeylanicmi has single crystals of calcium oxalate in 
its leaf. This is noteworthy, since it is asserted by Soiereder^ 
that no crystals have been observed in the order Grentiauacese. 

The leaves aod stems of this plant also show in the spirit- 
material crystalline spheroidal masses, which to the naked eye 
appear as white specks dotted all over the specimens. These 
are insoluble in hot and cold water and in dilute mineral acids, 
but soluble in potash and concentrated sulphuric acid with yellow 
coloration. The substance is probably a glucoside, and may be 
akin to hesperidin. In the living tissue it is most likely in 
solution, the precipitation being caused by the alcohol. 

Eapbides, as is well known, occur frec][uently in the Eubiaceae, 
but attention does not seem to have been called to the fact as to 
whether they may be imbedded in mucilage or not. Of the 
raphide-containing species, Knoxia pdatyoarpa var. hirsuta and 
Hedy Otis Lawsonice have mucilage as well, while Hedyotis 
verticillaris^ Allwophania decipiens^ aud Oldenlandia Heynei are 
wanting in this substance. The raphide-mucilage may be of 
value in retaining water, and so be considered a xerophytic 
character. 

(4) Heserve Oarbohydrates- — As might be expected, spliero- 
crystals of inulin were found in the spirit-preserved roots, and 
sometimes in the lower part of the stems of the following 
CompositsB, viz. i — Yernonia Wightiana^ Lagenophora Billardieri, 
Microglossa zeylanica^ Blmnea flexmsa, B. crinita^ Anaphalis 
marcescens, and A. oblonga^ and also of Lobelia nicotianimfoUa* 
Eeserve starch in all these cases was absent. 

* Soletfeder, Syst. Anat, Dicot. (1899) p. 291. 
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OurcuUgo orchioides (N.O. Amaryllidaeea)).— This perennial 
herb has an erect fleshy rootstock and stout tuberous roots, in 
our collected material the rootstock had a largely developed 
cortex full of small starch-grains. The root-tubers, on the o er 
hand, contained no starch, and the cells seem to lack contents 
i^enerally. Possibly they may have had reserve carbohydrate, 
which has been exhausted, or they may function as water- 
reservoirs, while the rootstock serves as a food-reservoir, itx- 
aminations of the plant at various times of the year would soon 
elucidate this point. Our material was collected in the middle 
of October I'roin the Hakgala patanas. 

Pedicularis eeylanica and Spirantkes australis (an orchid) are 
peculiar in having starch-grains in their reserve-organs staining 
not blue, but red-brown with iodine. 

The large tuberous roots of Pedicularis zeylanica were nearly 
depleted of their starch; what remained was located in the 
outer part and stained red with iodine, suggesting the idea 
that the altered nature of the grains was merely prior to 
their complete dissolution. However, tlie plentiful starch-grams 
of young roots stained similarly, looking as if “ red ” starch is 
the form in which the reserve-carbohydrate is deposited in this 

plant. . 

A few cases of reserve “red” starch are known* such as in 

the endosperm of Sorghum vulgare var. glutinosmi, in the root- 
stock of a few orchids, and in the tuber of Isopyrum Uternatum^. 
Transitory “ red ” starch is of commoner occurrence. 

(5) Oortioal Bundles in the Stem of Glochidion zeylauicum.— 
Besides the main stele, this plant often has in its inteniodes two 
small lateral steles traversing the cortex opposite one another 
and running in two longitudinal swellings, one on each side ot 
the stem (PL 12. fig. 10). These are similar in structure to the 

main stele. , £ 

This character is not very constant. Sometimes one only ot 
the lateral steles is continuous throughout the iuternode, the 
other joining the central stele part of the w ay up ; or, again, both 
may fuse with the main stele before the node above is reached. 
Purther, in one iuternode three subsidiary steles occurred, two on 

* A. Meyer, Ber. d. Deut. Bot. 0es. 1886, p. 337 ; Shimoyama, “ Beifcrage znr 
Kenntniss des japanischen Klebreisses,” Inaug.-Dissert., Strassburg, 1886 ; 
Zimmermann, Bot. Microtecbniq[uo, 1893, p. 32b. 

t Macdougal, Minnesota Bot. Studies, no. 9, pt. viii., April 1896. 
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one side and one on tlie other. All these variations were noticed 
in the few twigs at our disposal for examination. 

In the Jiodal region the lateral stele gives out a branch which 
joins the petioiar fibrovascular bundle just about where this 
latter passes into the stem stele. An offshoot from this branch 
goes to the stipule. 

JN'o mention of this peculiarity for the genus is to be found in 
Solereder’s work. It resembles to some extent the stem-structure 
of certain lianas 

(6) StipularGlanclsandMoot-sioelUnffsofILe&^oih\extmi\Vdi;m . — 
This interesting plant, so different in habit f from the rest of 
the Bubiacem, has very conspicuously stalked glands on its large 
stipules. These belong most likely to the type found in the 
genus Co]}ros7na of the same order, a short account of wliieli was 
given before the Linnean Society by Gardiner in 1883. 

Each gland is papillate in shape, and consists of a core of 
parenchyma covered by an epithelium (Pi. 12. fig. 11). Notra- 
cheids were observed to penetrate the tissue of the gland. Their 
function is unknown. An absorptive one has been suggested, 
since they are immersed in the water which collects in the con- 
cavities formed by the rosette of leaves. 

The roots in the material collected of this plant often showed 
swellings ; in these the central stele was considerably broken up. 
In one case the fibrovascular tissue seemed to consist of a ring 
of isolated bundles. These thickenings may be caused by 
external injury or disease, and not be a normal feature of the 
plant. 

IX. SXJMMAEY. 

To recapitulate some of the more important facts and con- 
clusions gleaned from an anatomical investigation of these 80 
" plants . 

(1) The leaves of the “dry ” patana plants examined do not show 
more marked xerophytic characters than do those of the 
“ wet ” patanas. In fact the tw^o sets of plants are very 
similar in this respect. Chief points of difference are : 

(a) “ Wet patana plants have deeper upper and lower 
epidermal layers. 

* Schenck, Anat. cl. Lianas, 1893, p. 142. 
t Pearson, Jouni. Linn. Soc., Bot. xxxiv. (1899) pp. 331 and 343. 

I Gfardiner, Linnean Soc. meeting Dec. 20th, 1883 (never published); also 
ISfote in Bot. Ceiitralbl. 1884, ii. 
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(5) “Wet ” patana plants are more tiairj, whicli may 
explain their rather thinner outer epidermal cells 
and the more frequent occurrence of raised stomata. 

(c) Arched epidermal cells and wavy lateral epidermal 

walla are somewhat commoner amongst the “ wet’* 
patana plants. 

(d) Stomata are rather more numerous amongst the “ dry ” 

patana plants. 

(<s) The I’atio of the length of the palisade-cell to its 
breadth is rather greater amongst the “ dry ” patana 
plants and a double-layered palisade is commoner. 
(/) “Wet’* patana plants have on the whole a more 
compact mesophyll, z. <5. less intercellular space. 

(2) Many of the erect and semi-erect leaves show an isobiiateral 

structure or a tendency thereto, but there are some striking 
exceptions among the “ dry ” patana plants. 

(3) A double-layered upper epidermis or hypoderm occurs in six 

plants. 

(4) Peculiar additional lateral epidermal walls are present in the 

\^d£ oi Ilypericmn mysorense. 

(5) Eight species have cells in the epidermis of the leaf with 

inner (basal) walls much thickened and mucilaginous. 

(6) The spongy cells of the mesophyli of Musscsnda frondosa have 

relatively very thick walls which are not true cellulose, 
and hardly appear to be mucilaginous. 

(7) The tuberous roots of JBedicularis zeylanica and Spfirantlies 

australis contain “ red ** starch — two new examples of this 
comparatively rare reserve carbohydrate. 

(8) The stem of GlocMdion zeylanicum has often two additional 

steles (cortical bundles) traversing longitudinal swellings on 
opposite sides of the internode. 

(9) Attention is called to the conspicuous glands borne on the 

large stipules of Hedyotis verticillaris. 

X. OoKCLiTDiKa Eemabks. 

In a former paper it was stated that “ the flora of the patanas 
as a whole is composed of plants which, generally speaking, 
present characters which tend to reduce transpiration and to 
protect delicate parts from the injurious effects of intense 
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illumination ” This view, the result o£ field observations, is suffi- 
ciently borne out by the anatomical characters, herein recorded, of 
those plants which have been available for exurniuatioo. The 
conditions prevailing over the patanas situated below 4500 ft. 
appeared to be much more favourable to the existence of a i)ro- 
nounced xerophytic flora than those which dominate tfie open 
country at higher elevations. It was therefore confidently 
expected that those anatomical peculiarities which usuall}^ 
characterize plants of insolated areas would be more strongly 
developed in the members, of the dry ’’ pataiia fl.ora than in 
those from the wet patanas. That this is not the case is 
abundantly evident from the facts recorded above. Tins con- 
clusion is of considerable interest and by no means easy of 
explanation. 

It does not seem likely that the unfavourable nature of the 
climatic conditions of the ‘‘ dry ’’ patanas has been overestimated. 
It is rather probable that some factor in the climate of the wet 
patanas tending to the evolution of xerophytic characters has 
been overlooked or its influence undervalued. All the material 
of “ wet ” patana plants examined was obtained from the patanas 
lying along the Hakgala valley, which, as already pointed out % 
trends east and west and falls rapidly to the east. Throughout 
the prevalence of the south-west mousoon, this valley is swept 
by powerful winds from the west, whose dwarfing effect upon the 
arborescent vegetation on the upper southern slopes has already 
been alluded to f. Thus, although the air is never dry in any 
ordinary sense of the word, it is almost constantly changing and 
probably rax^ely approaches a state of saturation, at any rate in 
the lower portion of the valley. We are inclined to regard this 
as a factor of importance in the development of the xerophytic 
character of the flora, which, compared with that of the drier 
patanas, is certainly more marked than would be anticipated. 

In this connection sufficient importance has perhaps not been 
ascribed to the lowering of the functional activity of the roots of 

wet ” patana plants by the humic acids in the soil This to 
some extent renders them incapable of absorbing the moisture in 
the soil which under other circumstances would be sufficient to 
support a flora of a mesophytic type. 

^ Pearson, Journ. Linn. Soc., Bot. xsxiv. (1890) p. 323. 

t Pearson, I c. p. 332. J Pearson, L c. p. 324. 
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EXPLANATION OF THE PLATES. 
a.e., upper epidermis ; l.e., lower epidermis ; st., stoma ; cut., cuticularized 
part of the outer epidermal wall ; /??., fibrovascular tissue. 

Plate 11- 

Fig. 1. B'lipleuTum mucro^idtimi. Section of leaf. ■ X 200. . 

Fig. 2. Hedyotis Lawsonim, Section of leaf. X 200. 
t.s,^ tannin-sacs (shaded). 

Fig. 3. ISypcricum mysorense. Section of leaf. . X 200. 

Fig. 4. Oldenlcmdia Hey^iii. Section of leaf. X 200. 

r., raphide-cell in section. ‘ . 

Fig. 5. Evolvulics alsinoides. Section of leaf. X 200. 

Fig. 6. J)idymoco/tpu% Humboldtia7ia. Section of leaf. X 200. 

gh,, glandular hair; ch., chloroplasts in lower epidermis. 

Fig. 7. Psidium Guyana. Section of leaf. X 200. 

Fig. 8. Heptapleumm stellatum. Section of leaf. X 100. 

cr., cluster crystals of calcium oxalate. 

Fig. 9. Heptapleurum steUatum. Section of stoma. X 400. 

g.c., guard-cell; lower epidermal cell; cut, cutioulanzed part 

of outer wall of epidermis ; sjp., spongy mesophyll-cells. 

Fig. 10. Muss(S 7 ida fro7idosa. Section of leaf. X 200. 

ts., tannin-sacs (shaded); tw., thickened wall of spongy cell. 

Plate 12. 

Fig. 1. Jdedyotis vertioiUaris. Bection. oi leoi. X 200. 

Fig. 2. Osyris arborea. Section of leaf. X 200. 

Fig. 3. Atylosia rugosa. Section of leaf. X 200. 

ts., layer of tannin-sacs (shaded) ; k, 3-celled hairs, only basal paits 
of them shown on upper surface. 

Fig. 4. Rhodomyrtus tomentosa. Section of upper epidermis. X 400. 

out, cuticularizedpart of outer wall; cp., cuticiilarized prolongation 
into side- walls ; ines., commencement of mesophyll. 

Fig. 5. Gaiiltheria fragmntissima. Section of upper epidermis. X 400. 

cut, cuticiilarized part of outer wall ; cp., cuticiilarized prolongation 
into side- walls ; pad., upper parts of palisade-cells. 

Fig. 6. Hypericwm, mysor&use. Section of upper epidermis. X 400. 

cui., ciiticularized part of outer wall; Iw., ordinai*y lateral wall; 
Iw.^, special lateral wall with cuticiilarized prolongation, cp. ; 
mes., commencement of mesophyll. 

Fig. 7. JSyperiown mysorcnse. Surface view of upper epidermis. X 400. 

sf., stomata faintly shown, being sunk somewhat ; oc., original 
epidermal cell undivided, oc.p divided into two cells by special wall, 
oc.^, divided into three cells by two special walls at right angles to 
one another ; cp., cuticiilarized core of special lateral walls. 

Fig. 8. Polygomm chinense. Section of upper epidermis, showing mucilage- 
cell. X 400. 

'muc., lumen of mucilage-cell; i.w., thick inner wail containing the 
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mucilage and traversed by bands of cellulose, cL; ordijiary 

epidermal cell; pat, coiiimeiicement of palisade-cells. 

Fig. 9. Crotalaria albida. Section of upper epidermis, slvowiug very deep 
mucilage-cells. X 400. 

muc., lumen of cell ; aw., inner wall of great thickness containing 
the mucilage with stratified appearance due to bands of unaltered 
cellulose ; mes., mesophyll ; m., ordinary epidermal cell. 

Pig. 10. Gloehidion ceylayiicim. Diagram of transverse section of the middle 
part of internode of stem. X 20. 
ep., epidermis ; c., cortex ; p., pith with central cavity (unshaded). 
ph. and xy,, phloem and xylem, respectively, of main stele, 
and xy.^, „ „ „ of lateral steles. 

Fig. 11. Hedy Otis verticillaris. Longitudinalseetion of stipuiar gland. X 100. 

ep,, epithelial layer of gland; s,, stalk of gland; stip,, main tissue 
of stipule; r., raphide-cell. 


On the Synanthy in the Genus Lonioera. By E. A. Newjjll 
Abber, M.A., F.G.S., Trinity College, Cambridge; Univer- 
sity Demonstrator in PalsBobotany. (Communicated by 
A. C. Seward, Esq., E.E.S., E.L.S.) 

[Read 4th December, 1902.] 

The morphological character known as synanthy, or the union 
of two or more members of an inflorescence, is in nature by no 
means rare, altliougb it can hardly be said to be of common 
occurrence. It is exhibited normally in plants belonging to 
many widely separated orders. Among these, the genus Loni- 
cera^ belonging to the Caprifoliacese, is remarkable both for the 
number of species which possess this character and for the 
diflPerent ways in which the synanthy is effected. 

The genus has recently been divided into three groups as 
follows^:— 

i. Oajprifolmm^ jyO. 

ii. Sweet. 
im Xylosteim^ 

'i' Fritsch (1891). The numbers in brackets after the autliors’ names refer to 
the date of the memoir, which will be found quoted in the bibliography at the 
end of this memoir. 

t This section was originally founded by Tournefort in 1700 as Xylosteon, 
and this reading has been followed by De Candolle and others. I have, how- 
ever, adopted here, on the authority of Bentham and Hooker (1873), p. 11, the 
form Xylosteimi, 
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These are separated hy the characters of the 
cences, and flowers, as well as by the habit 1 
includes the two Bnhsh dm: 

Sit L. Caprifoliam, L., and i. Fenchj^enun, 
distinguished from the two other groups by the comp 
t e ftmed of closely compressed 3-flowered^ 

S«r/o‘n»st= oA .i.ple 

Jroup, synanthy J;;^hrkrg! 

tie «o ™"|;7,,e“gJt™jorit). of. 

upwards ot 70 species ^ 5 ^ ^ 

Extern Asia, occurring especially m China, the 
fn other parts of India. A few species belong to 1 
Several are European, occurring espmally as 
mountains of Southern and Eastern Europe. ^ 
seiitative of the group, X- E-, 

nossibly indigenous British plant. _ 

^ ?he miion of the flowers and fruits in certain 

J.is well laiown, and has for many yea. 

character of systematic importance. Hie ma 
the morphology of the flowers and fruits have alsc 

bo fo»d sctw 

istematic literature dealing with this group. A 
Z t as I am aware, no one has yet undertahe 
morphological study of the synanthy in this ' 
attention appears to have been paid recently ' 
comprehensive study of the section, fi 

view of the synanthy, may he of interest as . 
the morphology of floral structures. _ ^ 

The work has been earned out on the fo. 
Examination of the various stages m the flowe 
been made in the ease of a number of species d 
luld he obtained. In this way I have worked ou 

^ E’ritscli (1891), p. 
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of preyioiis observers, a series of types to wbicb I believe all or 
nearly all the species sliowing synanthy may be referred. I have 
also examined the. whole of the rich collection of dried material 
in the Kew Ilerbaidum, which I have been able to compare 
with the types previously dissected. In a few cfises, owing to the 
material being insufficient, or to difficulties inherent to the 
inspection of dried and mounted specimens, I have not been 
able to arrive at definite conclusions. 

The f resh material for the work was partly collected in Switzer- 
land, and partly obtained from the Eotanic Grarden at Cam- 
bridge. I am indebted to the courtesy of the Director of the 
Eoyai Botanic Gardens, Kew, for the material of certain species, 
and also for permission to work in the Kew Herbarium. I am 
also indebted to the Keeper of the Herbarium for help during 
the examination of the dried material. 

True Synanthy. • 

There are two distinct types of synanthy exhibited in the 
genus. The first, and by far the most common, is one in which 
the union is effected by the floral organs. This I may distinguish 
as true synanthy, as opposed to the second type, which is due to 
the intervention of extra-floral organs, the bracteoles. As will 
be seen presently, a false synanthy may arise as a corollary to 
the union of the four bracteoles of the inflorescence into a brac"’ 
teolar sheath enveloping the ovaries. In true synanthy, the 
union is effected by the coalescence of the receptaciilar walls of 
the two inferior ovaries 

This coalescence may be partial or complete. We may thus 
distinguish two types of true synanthy, that of L, Xylosieum^ L., 
which is incomplete, and Z. L., in which the union is 

complete. 

oi L. Xylosteum^ Jj. 

In a large number of species belonging to the Xylosteum group 
there is no synanthy. Occasionally, however, in some of these 
very slight union may apparently take place at the base of the 

* The walls of inferior ovaries were formerly regarded as almost entirely 
receptacular. It has been pointed out, however [0-oebel (1900), p. 54], that there 
are good grounds for the belief that the carpels take some share in their 
formation. I therefore use the term receptacular walls, without implying that 
the walls are entirely of receptacular origin. 
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ovaries, e. g., L, ciliata^ wliile in others tlie two fl owners 

are iilways iree. Sucli instances as L. ciliata toYm a gradation 
to tlie type of L, Xyloste^im, in which the ovaries are united for 
rather less than half their lengtln This union takes place only 
in one piane, which is the median plane of the inflorescence. 
In this region, the parenchymatous tissues of the walls of the two 
inferior ovaries, or of the pericarps of tlie two berries, are in 
organic continuity. The fruits are united to a less extent com- 
paratively than the flowers, and thus the two spherical red 
berries are nearly distinct. 

Ill this species the bracteoles are very small and inconspicuous, 
and free from one another. In others, however, such as 
Z. nigra^ L., which possesses the same degree and type of 
synanthy, they are much larger, and sheath the lower portion of 
the ovaries. In all the flowers of L, nigra which I have 
examined, the bracteoles are united in pairs on one side, but free 
laterally. In others the four bracteoles may all be free t. The 
bracteoles do not, however, increase in size proportionately to 
the berries, and the fruits oi L, nigra are similar to those of 
L» Xylosteum. 

The following species possess the same type and degree of 
synanthy as Z. 

Type of Lonicera Xylostetmy L. 

L. Iracteolaris^ Boiss. <fe Buhse t* 

Z. cd^nilescens^ Dipp. § 

Z. decipiens^ Hook, f. Thoms. 

L, Jlorihunda^ Boiss. <fe Buhse. 

L* fragrantissima, Lindl. & Paxt. 

Z. hellenica^ Orph. 

Z. leiopJiylla^ A. Kern. 

L. Mammotviezii, 

Z. nigra^ Jj. 

Z. phyllocarpa^ Maxim. i| 

L, StandisTiii^ lS.o6k, 

L, Tatarinomii,lS/L 2 bxim,\\ 

* Bippel (1889), p. 252. 

t Koehne (1893), p, 548. | Boissier (1875), p. 9. 

§ Dippel (1889), p. 233. I have not seen this species. 

II On the anthority of Maximowicz (1859), p. 138. 
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Type of L, alpigena^ L. 

Species in wliicli tlie syiiantliy is complete are somewliat more 
numerous than those in which the union is only partial, but all 
gradations may be found between the type of L, Jlylosteim and 
that of iS. alpigena. In both cases, as a rule, the degree of 
synanthy is constant in the species, but here again exceptions 
occur. Thus L. alpigem^ which in Europe has a single berry- 
like fruit, resulting from the complete union of the two ovaries, 
occurs also in India, where the two berries are always free *• 
These variations may possibly have some bearing on the question 
of the adaptation presented by such a false berry as that of 
L. alpigma. 

In L, alpigena, at least in European examples, the coalescence 
is complete in the median plane throughout the entire, or nearly 
the entire, length of the ovaries- As Vidal f has already pointed 
out, this union is effected hy the parenchymatous tissues of the 
receptacular wails or pericarps, which are in organic continuity. 


Fig. 1. 



L, alpigena, L.-~The pseiiclocarp resulting from the complete union of the two 
berries. The scars of the two calyx-rings are seen tow'ards the apex of the 
fruit. x3. 

The synanthy is even more marked in the fruit than in the 
flowers, for as the pseudocarp ripens it becomes globose, and the 
distinction between the two ovaries, from which it originates, 
is lost (fig. 1). This particular kind of pseudocarp may bo 
termed a false berry. 

Hooker (1882), voL ii. p. 16. t Yidal (1897), p. J4. 

LINK. JOUEN.—BOTANX, TOL. XXXY., • 2,n; 
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In Zonicera alpigena tlic 'bracteoles are sma 
ollonqifoUa, Hook., and L. microphylla, IV ill., t 
absent alto-ctlier. In other species possessing tl 
synaiithy they form by their union a well-deveh 
siieath, which may be quite two-thirds as long 
e. q. L. an^usiifolictj Wall. 

In the following species the synantlij is com 
complete loth in the flowers and fruits 

Type of Lonicera al^oigena, L. 
L. cmgitstifolia^ Wall. 

L. calcarcda^ lloxmlA 
X. caucasicai Pall.J 
X. Chamissoi, Bunge. 

X. conjugalis, Kell. 

Z. discolor^ Lindl. 

X. K Schmidt. 

L, glutinosciyYh* 

X. Kesselringi, Eegel §. 

X. Willd. 

Z. oblongifoUa^ Hook, 

Z, 07 'ieniaUs, \\ 

Z, par vif olid, Edgew. 

X. Sclmitziana, Dipp.*ir 
X. szecJiii.anica^ Batal. 

X. tangutica, Maxim. 

X. tomentella-^ Hook. f. & Tl 


or near 


Zalse By nanthy. 

In many species of Lonicera the bracteoles are well developed 
and more or less completely united into a sbeath, by the fusion 
of the four bracteoles of the cyme in the median and lateral 
planes. This bracteolar sheath may completely envelop tiie 
ovaries', especially in species in which the braeteoks are all 
united. In this case the external appearance of the flowers and 
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tlie yotiiig fruits is apt to be misleading^ In L. iherica, Biel)* 
(cf, fig, 2), the two corollas appear superficially to spring from 
a single inferior ovary, whereas the two ovaries are really free 
from one another, though closely enwrapped by the bracteolar 
sheath. This sheath has, in fact, been mistaken for completely 
fused ovaries. C. Koch ‘S was apparently the first to discover that, 
in Z. iberica and L* clilamydophora^ C. Koch, the two ovaries are 
free. Again, Boissier t states that, in the case of A. .ccendea^ 
there are no bracteoles ; although in other species he recognized 
the existence of a bracteolar sheath. As we shall see, bracteoles 
play a very important part in this species. Other authors, 
notably Jaubert and Spach J, Bippel §, and especially Koehne ||, 
have called attention to the fusion of the bracteoles into a slieatii 
enveloping the ovaries. 

In the great majority of species in whicli a completely fused 
sheath is present, the two ovaries arc entirely free from one 
another and there is no synantb^u A few exceptions occur, 
such as those which exhibit true synauthy, as already mentioned. 
In one species, L. cmriilea^ the presence of a bracteolar sheath 
has given rise to a form of synanthy which is distinct from that 
above described. 

Before, however, proceeding to discuss the condition of affairs 
in this interesting species, it may perhaps be well to point out 
how different species of Lonicera exhibit difierent stages in the 
formation of a complete bracteolar slieatli such as that of 
L* iberica. In L. nigra we have in some forms a very incomplete 
sheath, which, in the flowering stage, does not cover more than 
half the length of the ovaries. In Z. inwUicrata^ Banks, a Korth 
American species with large leaf-like bracts, the two free ovaries 
are completely covered by large bracteoles, wdiich arc united in 
pairs medially, but remain free laterally. Other species similar 
ill this respect to X. invohicrata dbve JO, Maacki^ Maxim., 
L, arhorea, Boiss., L, jlavescenB^ Bipp.% and L, spinosa^ 

In Z. iberica^ as already stated, the four bracteoles are com- 
pletely fused. Other species with a complete bracteolar sheath, 
and with the ovaries free from one another and from the 

* 0. Koch (1851), p.47S, t Boissier (1875), p. 9. 

I Jaubert: & Spach (1842), p. 137. 

I Dippei (1889), p. 254, &c. i| Koehne (1893), p. 545. 

i Koeinie (1893), 'flgyaiS^c^ ^ Koehne (1893), 313 
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bracteolaT slieatli, are Z. AiccJierl, Jaub. & Spacli^, Z. gyno- 
clilamydea^ Hemsl.f, Z. liypoleuca^ Decne., Z. quinqtielocularis^ 
Hardw., and Z. Ferclinandi^ Prancb. 

The function of the bracteolar sheath is, no doubt, to afford 
protection to the young fruits. In all the aboYe-mentioiied 
species the fruits as they mature either grow out of the 
sheath, usually splitting it laterally {L. ihericci), or where the 
bracteoles are free laterally the sheath becomes reflexed 
(Z. involucrata). 

In at least two other species, Z. ligtisirina, 'WalL^ and Z. 
ygileata^ Oliver, additional protective coverings to the ovaries and 
young fruits are found. The flowers of Z. ligustrim^ "Wall., an 
East- Indian species which Koehne § has figured, possess in 
addition to the bracteolar sheath a further and still outer in- 
tegument, which is developed from the region of the calyx-tube, 
and which grows downwards, overlapping the bracteolar sheath. 
When the fruits are ripe they project beyond the bracteolar 
sheath, as in Z. ilericay and bear at the apices the withered 
remains of the upper integument. The two fruits, as also the 
two ovaries, are quite free from one another and from the brac- 
teolar and upper sheaths. In Z. pileata the upper and outer 
envelope is also present f|, and probably also in Z. vesicaria, 
Komar I have not, however, seen this latter species. 

Type of Z. ccsrulea, L. 

In tho?e species which possess a more or less well-developed 
bracteolar sheath, we have seen that the two ovaries and the two 
fruits are entirely free from one another. We have also traced 
the fate of the bracteolar sheath when the fruits mature. We 
are now in a position to understand the origin of the false 
synanthy in the isolated type, Z. eceriilea, L., a common 
European alpine, and a species of great morphological interest. 
A completely fused bracteolar sheath is present in this species 
surrounding the two ovaries (fig. 2). The ovaries are, as in 
Z. iberica^ quite free from one another, although externally they 
appear to be completely fused. 

* Jaubert & Spach (1842), tab. 78, p. 137. 
t Forbes & Hemsley (1888), p. 362. 
i Also ? L. mimita, Batal., vide Batalin (1892), p. 170. 

§ Koehne (1891), p. 167, fig. 57 f-j. 

II Figured by Oliyer (1887), pi. 1385. 

•[f Komarov (1901), p.427. 
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Tlie two ovaries are, however, united with the' braeteolar 
slieath ,in certain planes. The condition of afiairs is best 
explained hy means of the diagrammatic sketches in fig. 3. 


Fig. a 



Loniccra cmrulca, L. — Lower portion of the inflorescence, showing the 
braeteolar sheath investing the two gynsecoa. 


Fig. 3, shows the two free ovaries surrounded hy the brac- 
teolar sbeatb, to which, in their upper portion, they are 

Fig. 3. 



Lonicera cmnilea, L.— («) Diagram of a transverse section through the upper 
portion of the ovaries ; (^) transverse section through the lower portion of 
the ovaries; (c) diagram of a longitudinal section through the lower 
portion of the inflorescence in the plane of the bracts. 


not united. At a lower level, figs. hy C, they are united in the 
median plane of the inflorescence -with the sheath, but remain 
free laterally. The longitudinal section^ in the plane of the 


* A similar diagram of Koeline’s (1891), flg. 57 e, is not quite correctly drawn, 
at least as regards the specimens which I have examined. 



472 


MB. E. A. ]S EWELL A BE KB ON TJIE 


bracts, fig. 3 c, sliows tliat tbe two OTaries arc not uuitcd with 
one another. 

Tlie result of this fusion is that, as the fruit matures, tlie 
growth of the bracteolar sheath keeps pace with the growth of 
the true berries which it encloses, and contributes to the pericarp 
in addition to the walls of the two ovaries. The pseudocarp which 
results is not very dissimilar in appearance, except i]i colour and 
size, to that of L.al;pujena (fig. 1), although it is morphologically 
quite distinct. "We sec, therefore, that the presence of a brac- 
teolar sheath may give rise to a false synaiithy in which the 
union is effected by organs external to the dowers themselves. 

Conclusions, 

We have seen that two different types of synanthy occur in 
the Xylostenm section of the genus Lonicera, True synanthy 
is effected by the partial or complete fusion of the receptacular 
walls of the inferior ovaries or fruits, and^tlie bracteolcs play no 
part in its formation. Where the sjnanthy is complete, the 
resulting fruit is a false berry, in which the pericarp is formed 
from the wails of the two ovaries* Dr. Masters * states that 
this type of synanthy occurs in Fomao) and Opercularia among 
Eubiaceyc, in JEucalyptiis Lelmanni among Myrtacea), and in 
JLycopersicum esculentum (Solanacese). He terms this particular 
form of synanthy (in w^hich ‘‘ the pistils of different flowers may 
coalesce more or less without much alteration in the other parts 
of the flo-wers, as happens normally in many Caprifoliaceas ’') 
Syncaryoy. This is a most inappropriate and misleading term 
in this connection. If some such term is really necessary, we 
might perhaps coin a word such as Byngyny^ or speak of these as 
cases of Byngyncdcea, 

It has been shown, as has already been pointed out by various 
authors, that in many species the gy nsecea are enveloped by a 
bracteolar sheath, and that, as a rule, there is no synanthy in 
such cases. The object of the fusion of the bracfceoles into a 
sheath is no doubt to protect the young fruits. Their function 
would thus seem to be very similar to that of the bracteolcs 
in Gastanea and Fagu^s, As a rule, this sheath plays no part in 
the formation of the pericarp of the fruit. 

In one species, however, the presence of a bracteolar sheath 


Masters (1869), pp. 38 and 45. 
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may give rise to a false synantliy.-: So far as I am aware, tliia 
occiirs only in tlie case of L. cmrulea^ though it is not impro- 
bable that other species may eventually be found which possess 
this character. The false synanthy in X. cmriilea is effected 
by the uiiioii of the two gynmcea in certain planes with the 
bracteolar sheath, the gjnsecea themselves remaining quite free 
from one another. The fruit in this species is a ijseiidocarp and 
a false berry, in which the bracteoles as well as the ovarian walls 
contribute to the pericarp. 

There can be little doubt that there is some special biological ‘ 
significance expressed in the false berries of X. alpir/ena and 
i. cmndea^ and that these forms of synanthy, although morpho- 
logically distinct, are both adaptations to some particular con- 
ditions of the plants’ environment. What these conditions are, 
in the case of these two species, are questions which can hardly 
be answered without a special study of the subject. It would 
seem possible, however, that the adaptations have some connec- 
tion witli the alpine conditions under which these species thrive. 
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List of Marine Algae collected at the Maldire and Laccadive 
Islands by J. S. Gabdineh, Esq., M.A. By Ethel, 8. 
Babton (Mrs. Antony Gepp). (Communicated by A. Grpt, 
M.A.,E.L.S.) 

[Read 2nd April, 1903.] 

(Plate 13.) 

Thebe appears to be no record of the marine alga: nese 

islands, neither are there any specimens from them in tlu ^ 'sh 
Museum Herbarium. This list includes one new species, bat all 
the rest recorded here, with two exceptions, are already known 
from the Indian Ocean. One of the plants is especially inter- 
esting as enabling a doubtful species to be elucidated, and another 
provides material for the drawing-up of a diagnosis of a plant 
hitherto undescribed and known only in Herbaria. All the 
Minikoi specimens were collected on July 26th, 1899. 

In thanking Mr. J. Stanley Gardiner for allowing me to work 
out this collection, I would draw attention to his interesting 
notes on the habitats of the species, incorporated below almost 
verbatim. As a general observation, he states th.at ‘‘ Algse on 
tropical coral-reefs in oceanic areas never form more than low 
grow’^ths. Most of the reef-surface is bare, or towards the edge 
covered with nullipores {Lithotliamnion), However, the latter 
area, where the waves break, is richer than the reef-flat, bub too 
dangerous for proper collecting.^’ Ordinarily, algse are not 
found on shoals in the lagoon, the whole being covered with 
growing corals. 

0 H L G B O P H X C E is. 

1. Ulta sp. 

Minikoi, Laccadive Islands. From sand-flat of lagoon near 
lighthouse. Sterile and fragmentary. 

2. Cahlebpa Ebexcinetii, forma txpica, Weh, v. Basse. 

Minikoi, Laccadive Islands. On shoal in centre of lagoon. 

Geogr. Bistr. Warm Atlantic, Indian Ocean, Pacific. 

3. Halimeda Tota, Lmncc^yio-nndi platxdisca, Bart* 

Siivadiva Atoll, Maidive Islands. From muddy sand at 

43 fathoms. 

Geogr. Butr. Mediterranean, Atlantic, Indian Ocean, Pacific. 

linn. JOXIBF. — BOTANX, YOL. XXXY, 2 o 
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4. Haum’eda Optjhtia, Lamx., forma ttpica, Bart. 

Minikoi, Laccadive Islands; from shoal in centre of lagoon. 

Bare everywhere oh the Minikoi reef ; but small masses may be 
found by searching under stones or in protected situations of the 
inner,-part of the reef, near the beach or boulder zone. In 
lago&n-E.not fonnd in currents, but very luxuriant in moderately 
atihi’flahr where it can find any stones to fix itself upon. Addu 
AtBHNE, Bidive Islands; at 25 fathoms; hard bottom outside 
atolTEKSjjvadiva Atoll ; from fine mud at 45 fathoms. 

86 '' 

Povma TEiiOBA, Bart. 

Suvadiva Atoll, Maidive Islands. From muddy sand at 
43 fathoms. 

Qeogr. JDistr. Atlantic, Indian Ocean, Pacific. Tropical. 

5. H. IKOEASSATA, form between f. ty^ica and f. La-' 

mourou,vii. 

Addu Atoll, Maidive Islands. 25 fathoms ; hard bottom 
outside atoll. 

Qeogr^ Bistr. Atlantic, Indian Ocean, Pacific. Tropical. 

6 . Valokia cokpeevoibes, JSarv, 

Minikoi, Laccadive Islands. Forming with Graeilaria crctssa 
a feltwork found very commonly towards the edge of the reef, 
almost up to the inner ends of the fissures, and abundant in the 
strong outrushing currents and on the buttresses, a few yards 
in from their edges. 

Geoc/7\ Distf* IV^arm Atlantic, Indian Ocean, Pacific, Aus- 
tralia. 

PHiEOPHYCEiE. 

7. Saegassum nuPLiCATUM, AgJi. 

Minikoi, Laccadive Islands. With Tw'Unaria ornata and 
GelidiuTii TigiduTH. Very common all over the reef right round 
the atoll. JSTot found in lagoon. Occurs only in parts where 
there is no sand ; and never uncovered at low tide. Not found 
near the outer edge of the reef, the whole bottom being covered 
with incrusting Lithothamnion ; nor in the fissures, apparently 
not being able to live in the very strong currents formed by the 
outrushing waters after each breaker. 

Geogr. JDistr* Indian Ocean, South Pacific. 
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8. . : TxJEBIFAEIA BECirRBEKS, 

Minikoi, Laccadive Islands. From sand-flat of lagoon near 
lighthouse. 

Geogr, Distr, From the Bed Sea, through the Indian Ocean? 
to China and Australia. 

9. T. OWATA, J, Agh, 

Minikoi, LaccadiTe Islands. With Sargassum dupli m and 
Qelidiwn rigidum, j, 

Geogr, Distr, Indian Ocean, Pacific, New Zealand, " 

10. Haliseris delicatula, Agh, 

Suvadiva Atoll, Maidive Islands. From muddy sand at 
48 fathoms. 

Geogr, Distr* Warm Atlantic, Indian Ocean, Pacific, Cape of 
Good Hope. 

11. Dicttota Baetateesiais’a, Lamcc, 

Addu Atoll, Maidive Islands. In passage, 25 fathoms ; hard 
bottom. 

Geogr. Bistr. Warm Atlantic, Indian Ocean, Australia. 

12. Ealfsia vereucosa, Aresch, Sterile. 

Minikoi, Laccadive Islands. This is the commonest growth 
by the sides of the fissures, where it sometimes forms masses 
several yards across. Colour black-green. 

Geogr, JDistr, Baltic, Mediterranean, Atlantic, Pacific, Cape 
of Good Hope. 

13. E. CEXLAmCA, Sarv, (PL 13. figs. 1-4.) 

Minikoi, Laccadive Islands. From outer reef near edge, close 
to the south of the atoll. 

Geogr, Bistr, Indian Ocean. 

This sx)ecies has apparently never been described, though azi 
authentic specimen of it is preserved in the British Museum 
Herbarium. With this specimen I have compared the Laccadive 
plant, and find it identical. I can find no fruit on either 
specimen, and am therefore able to give here a diagnosis of the 
sterile plant only. 

Balfsia eeglanica, Harvey, in Herb. Mus, Brit. Crusta medio- 
criter tenui, 25 mm. vel plus lata ; tota pagina inferiore fills 
articulatis moniliformihus numerosis ad matricem caleaream arete 
adhserenti ; (sectione transversali) e stratis horizontalibus pluri- 

2o2 
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bus (10 vel plus) cellularum eomposita ; uuius strati infra medium 
positi cellulis maximis rectangulis protoplasma intense coloratum 
continentibus ; stratis eseteris dimidio tenuioribus, paginam 
superiorem versus cellulis partitione verticali plus et plus sub- 
divisis ; pilis vel numerosis congestis ex areolis superficialibus, 
vel parvis ex cryptostomatibus minutis ortis ; sporangiis nullis. 

The absence of fruit makes it impossible to be sure of the 
exact position of this alga, which differs in certain details from 
other species of Balfsia. In surface view the uppermost layer 
is seen to consist of small cells, arranged in long, continuous 
bands, separated by a very thin, translucent line. Each band is 
divided transversely into rows of from 2-4 cells (PI. 13. fig. 2). 
The moniliform rhizoids form a thiclr mass below the flat thallus 
(PL 13. figs. 3 & 4), and the cells of the thallus arise in vertical 
lines from the very base. About the middle of the thallus, as 
seen in transverse section, is a single horizontal row of large, 
rectangular, deeply-coloured cells, and the cells of the 2 or 3 
adjacent horizontal layers on each side correspond in width with 
these large cells, but are about half the depth (PI. 13. fig. 3). 
The uppermost layers are composed of small cells, and from these 
arise here and there patches of hairs. Small fascicles of hairs 
often arise from minute eryptostomata situated in the same 
superficial or uppermost layer. 

14 . Liebmannia. LAOCAravAEtm, n. sp. ; fronde inferne later- 
aliter paree ramosa, ramis simpliciusculis tenuibus cylindraceis, 
s®pe flexuosis, sensiin attenuatis, adseendentibus, 2 mm., rarius 
3 mm., lata. Sporangia unilocularia hucusque ignota. Sporangia 
pluriloeularia lanceolata, 55-75 p long. X 15 fx lat., e cellulis 
filorum periphericorum inflatis basalibus orta, in pedicellis sim- 
plicibus vel furcatis terminalia. Fila peripherica longissima 
flexuosa, inferne semi-moniliformia cellulis basalibus pluribus uni- 
lateraHter inflatis, superne longe cyliudracea. (PI. 13. figs. 5-8.) 

Sab. Minikoi, Laccadive Islands. Found only on the upper 
(i. e. inner) terrace of the reef to the east of the island. Booted 
in sand. On July 26th, 1899, it was timed as being exposed to 
the air for 4| hours at low tide. 

This plant resembles L. Saroeyana, J. Agh., in its manner of 
branching, but is much more slender. A transverse section of 
the two plants shows at once the difference in structure. In 
L. Saneyana the peripheral filaments are grouped in fascicles. 
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in L. Laceadimrum each filament grows out independently from 
tlie tliallus, and is markedly larger in erery way tiiaii those of 
X. Haney ana* The basal cells of the filaments are swollen on 
one side and resemble the paraphyses of Splachmdium. Trom this 
portion of the filaments arise the short simple or forked branches 
which terminate in the plurilocular sporangia. Above the 
swollen cells comes the growing part of the filament, composed of 
short cylindrical cells with dense contents, and above these are 
the long hyaline ceils which are pushed out indefinitely to form 
the long hair. 

I gratefully acknowledge Mr. Batters^s kind help in deter- 
mining the genus to which this species belongs. 

15. Hybboclatheus canoellatus, Bory* 

Minikoi, Laccadive Islands. From sand-flat of lagoon near 
lighthouse. 

G-eogr* Bistr. Indian Ocean. 

16. CojQPOMENiA siNUOSA, et SoL 

Minikoi, Laccadive Islands. Found only attacliod to, and 
sheltered by, overhanging massive upstanding blocks of the reef- 
flat, never where there is much sand being washed to and fro ; 
often exposed for 2-3 hours to the air at low tide. In one place 
growing with a purple sponge. 

Geoyr* Bistr. Mediterranean, Warm Atlantic, Indian Ocean, 
Pacific, Falklands, Tasmania. 

17. Ectooaepits simplicifsculus, Agh*, var. yitiensis, As'keu* 

Minikoi, Laccadive Islands. From sand-fiat of lagoon near 

lighthouse. G-rowing among portions of Bctocarpns spongiosus, 
Dickie. 

Geogr, Bmtr, English Channel and Mediterranean for the 
species. The variety is recorded from the Friendly Islands 
and the coast of Queensland. 

18. E. sPONOiosus, Bickie. (PI. 13 . figs. 9-18.) 

Minikoi, Laccadive Islands. From sand-flat of lagoon near 
lighthouse. Also on the upper (i. e. inner) terrace of the reef 
to the east of the island. Footed in sand. Exposed to the air 
for 41 hours at low tide (26/7/99). 

Geogr* Bktr* Indian Ocean. 
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The position of this species has hitherto been regarded as 
obscure, since all that was known of it was the short description 
given by Dickie (“ On the Algffi of Mauritius,” Journ. Linn.Soc., 
Bot. vol. xiv. 1875, p. 191). “ I^ctocarpus spongiosus, n. 

Filis decomposito-ramosis, in funiculos obtusos densissime im- 
plexis ; ramulis brevibus, alternis, bifidis vel trifidis, Propagula ? 
The joints are about as long as broad, those of the ramuli a half 
longer than broad. The plant is dark brown, very sponge-like 

in habit.” . 

Specimens of the plant are included in the present collection 
from the Laccadive Islands, and it is now possible to add further 
details as to the structure and to figure the fruits. Portions of 
the original material collected by Pike at Mauritius are pre- 
served both in the British Museum and Kew Herbaria, and an 
examination of these specimens shows that plurilocular sporangia 
are present, but were overlooked by Dickie. They correspond 
closely with those of the material now obtained from the Lacca- 
dive islands. They are terminal on a stalk of 1 cell, and are 
about 40-50 ju long and about 40 broad. They appear to 
be divided into 6 or 8 loculi ; but as the sporangia of the Lacca- 
dive material are not quite mature, it has not been possible to 
figure one with all the walls of the loculi complete. In several 
instances a new sporangium has clearly grown up through the 
stalk-cell of an old one, as is seen by the collar of old tissue 
round the new stalk-cell. 

Both in Dickie’s description and the pencil sketch which accom- 
panies his type specimen of E. spongiosus in the British Museum, 
the branches are said to be bifid or trifid; but though there are 
traces of this in the material itself, it is neither a conspicuous 
nor a characteristic feature. The ends of the branches are very 
often curled right round on themselves, and this is also very 
marked in the Laccadive material. 

In the British Museum there is a ‘ Challenger ’ specimen 
from the Admiralty Islands named by Dickie Eetoearpus sor- 
didus, Harv., but upon examination it proves to be a good 
example of E. spongiosus in fruit. A sterile plant of E. spongiosus 
is included among the aJgse collected by the ‘Investigator’ at 
Sail Eock, Cheduba Straifo, off the Burmah coasts. 
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Fb O BIBF iE. 

19. G-alaxauea EXJGOSA, Lmnm, 

Minikoi, Laccadive Islaods. A very brilliant pink- coloured 
alga, common on outer part of ree£-ilat ^iiear soutli-east point of 
reef, but extremely local ekewbere. 

Geogr, Bistr, 'Warm Atlantic, Indian Ocean, Pacific. 

20. Oelibium rigidtjm, J. Agli. 

Minikoi, Laccadive Islands. Prom sand-flat of lagoon near 
lighthouse. Also growing with Turhmaria ornata and Bargassmi 
duplicatum, and forming as it wei'e a basis for them. 

Geogr, Dlstr* Warm Atlantic, Indian Ocean, Pacific. 

21. Gtiucilaria ceassa, Harv, 

Minikoi, Laccadive Islands. With Valonia cojiferooides* 

Geogr, Distr, Indian Ocean. 

22. Laubehcia sp. 

Minikoi, Laccadive Islands. From* sand- flat of lagoon near 
lighthouse. Also with OoralUna sp. 

23. Spyridia aculeata, J. Agh. 

Minikoi, Laccadive Is, This plant has the outward appearance 
of /S^. insignisy which is an Indian Ocean species, but the ratnelli 
are long and uiicorticated, and form a dense covering to the 
branches. They are hooked at the ends, and in every way more 
closely resemble the ramelli of S. aculeata than those of S. in- 
signis. I have therefore called this plant 8, aculeata^ J, Agh., 
though it does not represent the typical form of the species. 
Among the Schousboean algm in the British Museum Herbarium 
there is a specimen of S. aculeata which is denser than the other 
plants, and more nearly resembles the Minikoi specimen. In 
Minikoi it grows principally on the reef where it passes into the 
beach, but is not found generally opposite the boulder zone. It 
is often exposed for 3~4 hours at low tide (for more than 4 hours 
on J uiy 26th, 1899). It may occur on the reef-flat, but never 
does so commonly ; and it never roots itself in sand. 

Geogr. Distr, Mediterranean, Atlantic, Bed Sea. 

24. HALYMEJSfiA FORMOSA, Earv. With tetraspoi'es. 

Minikoi, Laccadive Islands. Prom sand-flat of lagoon near 

lighthouse. 

Geogr. Distr. Indian Ocean, Pacific. 
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■25. I-lALTMENIASp. 

Miuikoi, Laccadive Islands. A fairly common red-brown alga 
witli brilliant orange tips. It occurs sparingly everywhere on 
the reef “fiat ; prefers the parts of the reef where the tide 
rushes out, not the fissures. 

26. Peyssonellia eubba, J, Agh. 

Suvadiva Atoll, Maidive Islands. In fine mud at 45 fathoms. 

Geogr, Distr, Mediterranean, Atlantic, Indian Ocean, Pacific. 

27. COBALLINA Sp. 

Minikoi, Laccadive Islands. Beneath the breakers beyond the 
edge of the reef With sp. 


rife. 


EXPLANATION OF PLATE 13. 

-Fig. 1. Balfda ceylanica^ Harv. Nat. size. 

2. „ „ Small portion seen in surface view. X 178. 

3. „ >, Transverse section of thallus showing vertical arrange- 

ment of cells, with middle row of large rectangular 
cells and basal rliizoids. X 178. 

4. „ „ Single rhizoid. X 178. 

b. Liebmcumia Laccadivanmi Xi. Nat. size. 

6. 5 , ,, Transverse section of thallus, showing hairs, para- 

physes, and pluriiocular sporangia. X 30. 

7. „ » Hair, showing swollen basal cells. X 178. 

8. „ „ Pluriiocular sporangium. X 472. 


9. Ectocarims spo7igio6i6S, Dickie. Nat, size. 


Vegetative filament, showing spare branching and 
curled ends to branches. X 83. 

Curled end of branch. X 178. 

Pluriiocular sporangium, drawn from type in Herb. 

Mus. Brit. (Mauritius, JPi/ce). X 472. 
Pluriiocular sporangium, drawn from Laccadive 
Islands material, showing collar round pedicel 
cell. X 472. 


Bcirtor‘1 . 



Barton &.BigKley del. . 
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Descriptions of New Chinese Plants, chiefly by Stephen Tboyte 
Deot, B.A., P.L.S., with an Introductory Note by Charles 
He^tey Weight, A.L.S. (Contributed by permission of 
the Director of the Eoyal Botanic Grardens, Kew.} 

[Read 18th June, 1903.] 

A LARGE collection of plants made by Dr. A. Henry in Yiinnaii, 
and presented by him to Kew in 1900, was (together with 
Chinese plants from other sources) in process of determination 
by Mr, S. T. Dunn, P.L.8., when he was appointed Superintendent 
of the Botanic and Aftbrestation Department, Hongkong. The 
following paper contains Mr. Dunn’s descriptions of the species 
in these collections which he regarded as new ; but as some of 
them were originally drawn up with a view to publication else- 
where, they have been amended so far as was necessary to make 
them conform to one plan. It had been intended that Mr. W. 
Botting Hemsley, E.E.S., should write an introduction to this 
paper, but the pressure of other work has prevented this intention 
being realized. 

Some of the species call for special mention. Of Magnolia 
Henryi^ Dunn, only a single tree was seen, and that in such had 
condition as to suggest the idea that it was a sole survivor. 
Bomlax tenebrosim^ Dunn, was also only met with as a solitary 
tree, hut Dr. Henry was able, by sending back collectors at 
various seasons, to obtain specimens of both flowers and fruit. 
Its white petals are 4| in. long by nearly 1 in. broad, and are 
densely pubescent on the back. 

A fourth species is added to BmJiresta, Benn. Of those 
previously known, one extends from Khasia, Java, and the 
Philippines to Formosa and the Lnchu Archipelago, wEiie the 
others are confined to Japan and China respectively. 

Two new species of Orgptotmniojpsis are here described, bring- 
ing the number now known up to nine. This genus (originally 
proposed by Franchet as a subgenus of Carum) is one of the few 
Umbelliferse in which the secondary branching of the inflorescence 
is cymose instead of umbellate. A similar structure occurs in 
Pternopetalwn^ Franch., which, differs in having the fruit much 
laterally compressed and winged. 

In the Journal of the Linnean Societyv Botany, xxiii. (1886-88) 
pp. 449-458, thirty-five species oi Benecio are recorded from 



magnolia Henryi, Dunn ; M. pterocarpaj, Boxl., habitu siiuihs, 
frucfcu longe divergens. 

Arlor 20-25-pedalis, prseter pilos paucos adpressoa infra tolia 
iuniora omnino glabra, ramulis luteis. Folia coriacea, siceitate 
fortiter utrinque reticulata, oboyato-oblonga, 8-26 poll, ionga, 
acuminata, ad basin acutam angusta, nervis primarua 20-40, 
subter prorainentibus. Florum alabastra ovoidea, spatha glabra 
voluta; pedunculi 4-5 poll, lougi, arcuati. Sepala 3, cori^ea, 
oblonga, 2-2| poll. Ionga. Fetala 5, alba, sepalis similia. Ova- 
riorrni spica stamina excedens. Fructus maturus cylmdncus, 
4-5 poll, longus, 1-1^ poE. diam. Carpella ovoidea, rugosa, 
breviter ro strata. 
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China; since then 83 new species have been described from that 
region, chiefly by Eranchet, while the present collections add 
11 more and bring the total number known from China up to 
129. In the ‘ Elora of British India ’ 63 species are enumerated, 
of which 43 occur in the northern part of that area, 3 extending 
into China, and 2 into the higher regions of Tibet. This genus 
is remarkable for the diversity in habit of the various species. 
S Dryas has about twelve long-petiolate radical leaves, in shape 
and texture much resembling those of the common ivy ; the long 
scape bears a solitary capitulum. S.fihrilloswn, Dunn, also has 
most of the leaves radical, but rhe scape bears many capitula in 
a raceme. In S. dididymantU, Dunn, and S. Hoi, Dunn, the 
numerous capitula are arranged in much-branched panicles, an 
the latter species is a climber. /S', glumaoeus, Dunn, has 

1-flowered capitula. ^ j oo • 

Ninety-two species of Saussurea occur in China and 39 in 
British India, of which 9 extend into the higher regions of Tibet, 
where 3 endemic species exist, as well as 3 common to ot ler 

regions. c j 

Bhahdotkamnopsis, Hemsl., is a new genus of Cyrtandracese, 
resembling somewhat the New ZedlmA BhahdotJiamnus Solandn, 
A. Cunu., in habit. It is allied to Bern and Streptoearpm, from 
both of which it diflfers in being a small, erect shrub with solitary 

flowers in the axils of the leaves. 

Two new species of JEsoh/nmitMs are here described by 
Mr Hemsley, one of which adds a second species to the section 
MierotricUum, characterized by the short solitary hair at each 
end of the seed. — C. H. Wright. 
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Yennan: at 4000 ft. in the forest near Szeinao, A» Eenri/^ 
12782, 12782 A. 

Dr. Henry tells me that he saw only one tree on tlie edge of a 
ravine in the forest 8 miles south of Szeinao, and that this was 
in a wTCtched condition, only producing one or two flowers at a 
time, so that three visits had to be made to collect enough 
material. 

Alphonsea mollis, JDunn; 2 uh A. hitea, Hooh. £. & Thoms, 
ovariis panels, et specie indumenti difiert. 

Arbor 20-pedalis. Eamuli dense tomentosi. Eolia subsessilia, 
ovato-oblonga, obtuse acuminata, basi rotundata, 8-5 poll.longa, 
supra sine costis glabra, ibi et subter moilissime tomentosa (sicci- 
tate fulva). Mores in nodis oppositifoliis solitarii vel bini; 
pedicelli 6-9 lin. lougi, tomentosi, bracteolati. Bepala parva, 
triangularia. Fetala exteriora apice recurva, extus tomentosa, 
intus glabrescentia, luteo-albida, interiora similia paulo breviora. 
Omria 3 , tomentosa, stylo depresso. Fructus ignotus. 

Yunnan : at 4000 ft. in the Yulo forests south of Szemao, 
A, Henry, 12923. 

Cyclea polypetala, Btmn ; petalis ab omnibus Gycleis aliis 
distiuguenda. 

FrutecD alte scaudens, caulibus sulcatis, birsutls, tarde glabres- 
ceiitibus, fuscis, pallescentibus. Folia subcoriacea, supra glabra, 
subter molliter hirsuta, venis promineutibus, cordata, vel sa^piiis 
subpeltata, breviter vel longe acuminata, 3|— 7| poll, ionga. 
Faniculce solum in planta infima juxta humum enats8'(A. Henry), 
Flores masculi (feminei ignoti) virides {A, Henry), laxe pani- 
culati, 1 lin. longi. Fetala cylindrica, libera. Brv/pm albidse 
(A. Henry), globosse, 2 lin. diam,, in paniculis pyramidalibus 
densis, 2^-3^ poll, longis dispositsc. 

Yunnan : at 4000-5000 ft. in the Szemao forests, A. Henry, 
12072, 12072 A, 12072 B, 12072 C. 

Folygaia floribunda, Bunn:, a P. arillata. Ham., sepaiis brevi- 
oribus, crists&que exsertione distincta. 

Frateoo 2--4-pedalis, giaber. Folia breviter petioiata, tenuia, 
ianceolata vel lanceoiafco-linearia, 5-8 poll, ionga, acuminata, 
basi cuneata. Flores racemosi, 8-9 lin. longi, rosei vel pur- 
purascentes, racemis densis terminalibus solitariis vel saepius 
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panieiilas formantibus. SepaU valde inffiqualia, alls et carina 
5-6-plo superata. Oarinm crista laciniata, laeiniis acu 'is. ^ apsu a 
alata, orbicularis, retusa, 4 lin. longa. Semina nigra, pi is a is 

tecta, esalbuniinosa. , „ 

Ttiknan: in grassy parts of tbe mountains on the edges ot 
the forest at 6000-7000 ft. near Mengtze, A. Henry, 1051 . , 

10511 B, 10511 C, 11079; 79. 

Polygala glohulifera, Dunn; P. arillatee, Ham., accedens, sed 

foliis, cristis seminibusque diversa. y 

Fruteca 6-8-pedalis, ramulis glabris vel pubescentibus. Folia 
memhranaeea, pilis minimis raris tecta, obovata, breviter acumi- 
nata, basi rotnndata vel acuta, 4-9 poll, longa, petiolis revi us. 
Macemi terminales vel foliis oppositi et eis multo breviores. 
Flore, flavi, 8-9 lin. long! ; pedicellis 4-6 lin. longis. Sepalum 
posterius 4 lin. longum, saccatum, ceteris 2 lin. longis, ovatis. 
Alee 6-7 lin. longa*. Crista hand laciniata, plicata et convoluta, 
globulum formans. Oapmla rubra, 6 lin. diam., late alata, 
pericarpio membranaceo, reticulato. Semina 3 liu. diam., omnino 

glabra, arillo ad d.imidium obtecta. 

Ttoistak: at 4000-6000 ft. in tbe forests south and south-east 

of Szemao, .A. Henry, 12805, 12805 A. 

Polygala saxicola, Dunn; in § Ohamcebuxo habitu csespito 

racemisque peduneulatis distincta- 

Herha vel sufirutex humilis, multic-aulis, 2-4 poll. alta. Folia 
breviter petiolata, couferta, tenuia, supra inter nervos sparse 
lanata, suhter puberula, obovata vel oblonga, 1-2 poll, longa, 
brevissime acuminata vel apiculata, basi cuneata vel rotundata. 
Flores raceraosi, 4 lin. longi, rosei vel albi ; racemi densi, solitani 
vel 2-3-ac'gregati, foliis breviores. Sepala insequalia, cum petahs 
decidua; al® quam cetera 3-plo longiores. Fetala ^qualia. 
Carincs crista obtuse laciniata. Oapsula alata, rotundata, retusa, 
2i lin. longa. Semina arillata, nigra, pilis minutis albs tecta ; 

albumen teuue. ^ i -n- 

Yunnan : on damp shady rocks in woods near the Bed Biver, 
HancocJc, 469. On exposed dry rocks on the mountain-ridges at 
6000-8000 ft. near Mengtze, A. Henry, 9169. 

Bombax tenebrosum, Dunn ; B. insigni, Wall., floribus accedit, 
recedit foliis opacis pubescentibus, nervisque primariis approxi- 
matis. 
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Arbor 20~pedalis. Foliorum pefcioli pubescentes, 5-8 poll. 
loQgi, foliola S80pia3 excedentes ; foliola T-O, ovafco-lanceolata, 
5-7 poll, longa, acuminata, basi angustata ; petiobili ^ poll, 
longi; nervi primarii approximati, regulares. Flores poll, 
longi. Galyx 1-| poll, longus, iigiiosus, exterius piibesceiiR, 
breviter ©t irregulariter lobatus, Fefala fusco-rubra, lineari- 
oblonga, ©recta ; staminibus albis, sesqiii-longiora. Odarium 
conicum, pubescens, stylo rubro. Fructus immaturus 5-angu- 
latus, glabrescens. 

Yunkait: in a yery dry part of the forest west of Szemao, at 
5000 ft., A. Henry, 12666. 

Only one tree of this species was seen by Dr. Henry himself, 
and that only in bud, but its remarkable appearance induced him 
to send back collectors later in the season to xsecure flowers 
and fruit. 

Hiptage minor, Bunn ; H. arborem, Kurz, affinis, habitn longe 
distinct a. 

Frutex ereetus, 2-3-pedalis vel rarius subscan dens, glaber 
prseter eaiiles novissimos et infiorcscentiam, cortice rimosa. 
Folia breviter petiolata, coriacea, glabra, ovato-lanceolata, 3 
poll, longa, acuminata, basi cuneata, venis utrinque prominen- 
tibus. Bacemi axillares et terminates, foliis multo longiores. 
Flores fragrantes, pedicello 1-2-plo longiores, 5 lin. diam., 
pedicellis circiter medio articulatis, bibracteolatis, bracteolis 
deciduis. Se])ala cum pedicello peduncnloque adpressa, tcnuiter 
sericea, petalis 5-plo breviora, orbiculata. Fefala alba, laminis 
rotundatis, tiinbriatis. Stamina majora petalis paulio breviora. 
Omrium pubescens. Fructus ex 1-3 carpeliis trialatis factus, 
alis poll, longis teniiibus. 

TuotajST : covering rocks at 4500-4600 ft. at the base of the 
Mengtze mountains, HancocTc, 421 ; A, Henry, 10792, 10792 A, 
10792 B. 

Indigofera scabrida, Bunn ; a speciebus proximis indumento 
glanduloso distincta. 

Frutex sesquipedaiis, fere ubique glandulis riibris sfcipitatis 
nonnunquam densissirne tecta. Folia pinnata, 2-4 poll, longa, 
stipulis lineaiibus, 2-3 lin. longis; foliola 7-9, subcoriacea, 
ntrinque pilis brevibus appressis pnbescentia, in margine sub- 
tusque in venis glandulosa, elliptica, |~1 poll, longa, apiculata. 
Bacemi folia tandem longe excedentes, laxidori ; bractese lineares, 
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es 4 lin. longi. Calyeis dentes tubum ex- 
ubra, calycem ter longior, Texillo pubescente. 
Legumen glabresceus, ascendens, Imeare, 
, acuminatuin. Semina 6-8. 

of tlie Mengtze momitains, 
Ducloux, 533 


2 lin. longse. 
cedentes. CoroUct r 
OvdTiuvYi pubesceBs 
rectum, |- 
Yxjknak 


•ll poll. loBgum, 

■ : in exposed grassy parts 

4600-6000 ft., A. Senry, 9686, 9686 A, 9686 B 

Lespedeza lauceolata, Dunn; L. eystisoides Denfh., babitn 
do proximat sed infloreseentia racemosa recedit. 

Irse sericea, lanceolata, 1-1^ poU- longa, apzce basiqne acuta, 
inellata nervis lateralibus simplicibus, subter prommentibus, 
vt ilnressis More, albi, subumbeUati, 3 lin. longi ; pedun- 
raXes, petioHs breriores ; pedicelli calyce breviores; 
IXp™ persistente^ Caly. sericeus, corolte d,midium 
Xdens lobis 4, anguste triangularibus, tubum paulo 
mgioribus. ' Qmina obtusa, rix curvata, vexillum ®quans, a .s 
,nlior. tee^yexillaxe Hberum. reticulatum g a- 

1 OTVIAP. rntundatum, basi cuneatum, 3 4 in 
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glaber. Folia pinnata, S-T-foliolata, glabra vel in piiivinis piibes- 
ceiitia; foiiola membranacea, utrinque obsolete reticulata, ob- 
longo-linearia, |“1| poll, longa, apice obtusa, inucroiiulata, basi 
rotundata. Elores in apicibiis pedunculorum axillariuni, foliis 
mnlto breviornm, biui, 6-7 lin. longi ; bracteola3 minutas. Qalyol^ 
dentes laterales acuminati, deflexi, apicem lobi posterioris tri- 
angularis fere accidentes. Corolla purpurea ; vexillum orbiculare, 
striatum, brevissime unguiciilatum ; carinfB apex abrupte iii- 
curratus. Ovarkm pubescens. 

YOT2^rxiT : Mengtze, at 6000 ft., A* JBEenry^ 9828. 

Spatliolobus pulcher, Dimn ; a S, ferrugineo^ Bentb., indu- 
dumento, floribusque majoribus recedit. 

Frutew alte scandens {A, Eenry), Caules tomento tenui rubro 
tecti, teretes, robust!, lenticellos paucos inconspicuos ferentes. 
Folia trifoliolata, petioles bis superantia ; foiiola coriacea, supra 
glabra, subter prsecipue in nerviis hirsuta, ovata, apice ssepissiiue 
rotundata rare retusa vel breviter et obtuse acuminata, basi 
angustata, 3|— 6 poll, longa, stipellis subulatis, persistentibus, 
3 lin. longis. El ores in paniculis magnis terminalibus axillari- 
busque congest!, 4-5 liii. longi. Calyx pedicellum bis superans 
et cum ilio olivaceo-velutinus, dentibus lanceolatis acutis tiibum 
sequantibus. Corolla alba {A. Henry) ^ calycein bis excedens. 
Legumen 2|— 3|- poll, longum, reticulatum, molle praecipue ad 
margines. 

YtrisiiAN ; K^zemao forests, 5000 ft., A* Henry ^ 12780. 

Spatliolobus suberectus, ; species Bentb., 

affinis, dentibus calycinis floccisque sub foliolis distincta. 

Frutex nunc erectus sexpedalis late extensus nunc alte scan- 
dens {A. Henry)^ Caulis tenuiter pubescens, lenticellis sparsis, . 
Folia trifoliolata, petiolis sublongiora ; foiiola subcoriacea, pilos 
paucos breves et floccos in nervioruni axillis majoribus ferentes, 
ovata, acuminata, basi saspe angustata, 4-8 poll, longa ; stipellas 
persistentes subulatse, 2 lin. longse. Flores nodosi, in paniculis 
magnis aphyllis terminalibus et axiilaribus dispositi, 3-4 lin. 
longi. Calyx pedicello aequalis vel major, cum eo et pedunculo 
tenuiter griseo-pubescens ; dentes tubo breviores, tribus inferi- 
oribus triangularibus obtusi, superiore latio truncate. Corolla 
alba (A, Henry), calyce bis longior. Legumen ignotum. 

Tuotais : Szemao, 4500-5000 ft., A, Henry, 11977, 11977 A, 
11977 B, 13698. 
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large bush, it differs ^ ^^i^iurglii, Bentb., from which it 

b, i» "1 •'■' 

in the vein-axils of its leaves. 

Suatholobus varians, Dunn -, species S. puryureo, Benth., 

^ • .^onilpntihus stipellisQue magnis divergens. 

afdnis, nervis caulihus foliisque pilis 

i-„« .te b 3 „r. .ap.e»»V»- 

sistentetectis. ^itentia, ovata vel obovata, basi ssepius 

subconacea, r ‘ j -riiciilata vel breviter acuminata, 3^-9 

"“n tonga -'nervi asekdentes intraque marginem procurrentes ; 
polLlonga, nerv „ ^ Panioulw axilhres et 

.tipell. , 1 :. l„„p. c.,y. p.d».llo * 

terminalPS. a . , , ^e^tes tabo breviores, acuti vel 

s: n-,). .,0 

5000 ft., A 

“wir to s. differe ehieajmite 

bimiiar -co uo Uof.vpnatioB. Tlie abundant material 

to vary ^ it seemed at first as if several species 

™»L AfStber eaamipation, lowever, .h„.d tba, 
ft" vaSL. eometoee eoeurtod o» one and the same specmen. 

Miches lagepas, Umi. i inter species asiaticas leguminibus 

*^o!fL‘‘toperteiic<» scuidem (A. dJ-rj), petioliqa. piljs 

SLt Itotcsa. .trinqec „effitor hi.sat. .vats 
ve” ftomboidea, se.miBatft 2j-4J peH. longa. *rila'to. 

+■ To Wviores vel extra-axillares sessiles. Flores conieit , 
Ts ita loogi- pediecUo molto brevier, ebeem eo pedun- 

f„i™ Biseo- vel lutto-hirsetus, deetibu. tabes longioribus, 
SSceolatis seperiere breviter biUdo. Ml. p.rpere. 
Tse-rv). ealyee lia lo.gior. 8 «.« verdlsre. bast appee- 
diculatum^^ Stilus filiformis ; stigma terminals, annnlo pilorum 
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DreYiuiii cinetuni. Legimien iineare, hispidum, fulvum, apiee 
griseo, 

Yothah : Maopaii, Eed Biyer, A, Henry ^ 11220 ; Szeiiiao 
w^oods, 4500 ft., A, Henry , 12878. 

Atylosia trichodon, Bmin\ species A. rostratw, Baker, eariiia 
rostrata iioribusqiie striatis appropinquat, aliter longe distans. 

Caulis scandens {A» Henry petioii et folia puberuli. Folia 
trifoliolata, petioles unifarie hirsutos circiter duplo excedentia ; 
stipule lanceolatse, 4-5 He. longoa; foliola papjracea, ovata, 
loEge acuminata, l|-“8 poll, longa. Bacemi axillares folia 
multoties excedentes, folia pauca parva et nonnunquam raamlum 
in parte inferiore ferentes. Flores per paria laxe dispositi, 5-7 
lin. longi. Calyx pedicello subseqiialis, et cum eo et peduneulis 
pilos fulvos longiores in pube exhibens ; dentes tubo longiores ; 
superior lanceolatus breviter bifidus, ceteri in acumina longa 
subiter angiistati. Corolla calyce vix longior, vexillo luteo 
striato riibro {A, Henry), Legumen Iineare, acuminatum, 
molliter pubescens. 

Yijhhah : Szemao mountains, 5000 ft., A, Henry ^ 12474. 

Bynebosia lutea, JDimni E. sericeani, Bpreng,^ simuians,floribus 
magnis flayis dilFert. 

Herla yolubilis, caule striato puberulo. Folia trifoliolata, 
petiolis inclusis 4-8 poll, longa ; foliola membranacea, prseter 
nervis pubeseentibus glabra, oblata, obtuse acuminata, 2-4 poll, 
longa ; nervi utrinque prominentes; stipulse parva3, caducivssinise. 
Flores flavi {A, Henry), racemosi, 8~9 lin. long! ; racemi laxi, 
foliis antbesi prima nunc sesquilongiores nunc breviores ; bractese 
caducse. Calycis sparse liirsuti dentes laterales tubo asquantes, 
superioribus paulo breyiores, infimus tubo duplo superans. 
VexiUum orbiculatum, breyiter appendicuiatum. Garina in- 
curvata, vexillo paullo brevior, alis longior. Stamen vexillare 
liberum. Ovarium 2-oyulatum. Legumen veiutinum, virescens, 
1-1-^ poll. Ion gum, inter semina contractum. Semina strophioli 
yeri egentia, cseruleseentia, nitida, 8 lin. diam. 

Yijhhah : Mengtze, in woods and on rocky mountains, 4600 - 
5700 ft., A, Henry, 9994, 9105 A. 

Like several other species of tbia genus it bas spberieal seeds 
of a fine deep blue colour. 

XIHH. JOTTEN. — BOTAHT, TOE. XXXT. ■ . 2p 
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EEchresta tutalosa, Dmn; calyee cylindrleo eloBgato inter 

species ceteras Bota. superiores 

Bvffndecc pedalife, ubiq 1 ^ ^ 3-4 poll, loiiga, 

.1 r^iiberula Folia imparipinnata, bipga, ^ ^ poii. ^ 

iloresque pubeiuU. F papyracea, ovato- 

Eaoemi 1-2, teimiua , in liu. lougi, albi, 

longi, petoM* >>;P“ j tub«« infra petnlonim 

biovulatum, slipite 6 lin. lo^o- •!;“"■ 

Hupeh: Nauto, F, H. Wilson, 117- . 

. j. • 4 . n /lo-io . aneeies 0. qracili, Praiu, magis 
Ormosia striata, Bimn, species 

IrSiSSSSBzs 

ultimo obtu,., ”“.“br.v^ras”‘ ^irntg lim. 

ftT««TpSlta .up’emtibn. bini collecti. 

longi.racemoiuu rientibus ovatis obtusis, tubum 

»qimntibrs!^'^C'oi lutescens (A. Henri/), calyce 3-plo longi or, 

So striato. Oaarmm stipitatum, 2-4-ovulatuiB. 
oKoideuiB, rostro oblique bad .el apice 
positionem oTulorum stenlmm, l-lg pU- ’ 

lianosffi. Semina 1-2, rubra, ovata, 6 Ini. longa. 

“ttokan: Szemao forests, 4000-6000 ft., A. Henii,, lit 8 , 

12843, 12979, 12979 A, 12979 B. 

Cffisalpma Morsei, Hmn; C. Bonducelte, X-, affmis, sed 

floribus multo maioribus distinguenda. 

nLteie subscandens. Hami 20-36-pedales, 
racbidibus, pedunculisque aculeis parvis saepe uncafis aimati, 

brunneo-pubesceutes. Iblia bipinnata, ambitu ovate, 1 .^-pe- 

daUa altLa; pinn® circiter 16, aeuleis parvis fortiter imcatis 
prfficipue inter foliola proviso; foliola elliptica, l-l^ poll, longa, 
Srinque rotundata, apice apiculata, supra subglabra, subter 
pSLula, in paribus 6-12 disposita. Fiores s®pius racemosi. 
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racemis termiiialibii.s, inultifloribus, circiter 1. poll, iongi ; 
bracte^e magn®, ovatjo, deciduae ; pedicelli floribus ,aequales. 
(Jalj/x mollis, tubo brevi, lobis oblongis rotuiidatis. Oorolhi 
pubesceiis, calyce sesqailongior, albida prseter eariuam rubro 
iiotatiim. Stamimmi filameiita lanuginosa. Legume}iimm 2 ^immi\ 
oblongum, 3-4 poll, longum, aculeis I’ectis ad i poll, loiigis 
dense armafcuin. 

TuNisrA??' : Szomao, Norfcb-west mouiitaius, at 5000 ft., Senn/, 
10739; Kwang-si : Ltiogchow in hedges, 303 ; Toi\ivr?ir, 

ill woods, Balmisa, ^214^5. 


Aibizzia bracteata, Bionn; A. glomerifloros, Kitrz, affiiiis 
foliis distincta. 

Arbor 12--20“pedalis (A, Ilenrij)^ rainulis foliisque puberulis, 
inflorescentia pubeseeiite. Bolia bipiunata, S~15 ])olL longa, 
glanduiis inagnis juxta petioloruin bases provisa ; piiinse 2-6, 
3-6~jug80; folia subsessilia, papyracea, ovato-rhomboidea, 1-3 
poll, longa, apiculata, venis utriiique prominulis. Blores in 
racemis coiiden satis longe pedunculatis solitariis fasciciilatisve 
dispositi ; giomerulse eorjmbas terminales axillaresque formantes ; 
bractese cochlearifonnes, post anthesiii deciduae. Oahjx pubesceus. 
Corolla alba (A. IIenry\ calyce bis longior, staininibus 4-plo 
superata, extus pubescens. JjegumeM lineare, 4-13 poll, longum, 
planum, prgecipue super semina reticulatum, fortiter marginata, 
basi cuneata, apice rotundata. 4-9, brunnea, discoidea, 

4 lin. diam. 

Yujotak : by streams in the Mengtze plain, W, Hamoclc^ 
304; Mengtze, Szemao, A* Henry ^2^2^ ^ 9997 D, 9997 E. 

Pygeum Henryi, ; inter species alias P. stipulaceo^ 

King, affinis, sed stipulis obseuris et calyce intus glabro differt. 

Arbor 15-30-pedalis (A. Henry) , ramulis ferrugineo-pubes- 
centibus, tarde glabris, leiiticellatis. alterna, breviier 

petiokta, stipulis obseuris, coriacea, infra et in venis supra 
ferrugiiieo-pubescentia, tarde subglabra, oblongo-laneeolata, 5-9 
poll, longa, iente acuminata vel acuta, basi rotuudata, auriculas 
duas parvas infra cavas ferentia vel breviter cuneata, margine 
iutegro, involuto, venis subter prommentibus. Mores albi 
(yl. Henry\ brevipednnculati (rarius sessiles) in racemis (rarius 
spicis) in axillis foiiorum veteriorum ssepe Jam dejectorum, 3-4 
lin. diam. Calyx 10-dentatus, deutibus parvis acutis, extus cum 

2p2 
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pedunciilis fiilvo-pubescens, intus glaber. JPetala obsoleta. 
Stamina 10, alterna basi bulboaa. Ovarium pubescens, cum 
stylo 2 lim longuni. Drupa cruataeea, ovoidea, 4 lin. longa. 
Semen 1, cptyledones semi-globosi. 

Yukkak : Szemao, forests, 4500-5000 ft., A, Henry, 12318,, 
12313 A, B, 12708. 

Cratsegus Henryi, Dunn ; C. pinnatifid^e, Bunge, affinis, foliis 
indivisis differt. 

Arhor 10-20-pedalis {A. Henry), fere imdique glabra, ramuiis 
pallidis vel rubris, iuermibiis. Folia graciliter petiolata, coriacea, 
subter secus rbacbin sparse pilosa, cetera glabra, lanceolata vel 
ovata, 1^-3 poll, longa, apice basique subacuta, crenato-serrulata^ 
parte inferiore saspe Integra ; petioli 3-8 lin. longi. Mores albi 
(A, Henry), glabri, vel circa stylos pubescentes, 7-8 lin. diam., 
coryinbis sessiiibus subumbellatis circiter 15-floris dispositi; 
pedicelli floribus vis longiores ; bractess lineares, dentieulatse, 
caducaj. Oalycis lobi ovati, acuminati, tubo et petalis dirnidiO' 
breviores, persiatentes. Betala orbicularia, 2-4 lin. lata, starn- 
inibus paullo loogiora. Ovarium omnino inf eram, apice non- 
nunquam pubescens ; stjli 3, liberi. Druva rubra, giobosa,. 
7 liu. diam., 5-lobata ; pyrense 5, vis separabiles, dorso teretes. 

Yukkak : Mengtze, 5000 ft, A. Henry, 9426. 

This fine Hawthorn is remarkable for its large red fruit and 
toothed, not lobed, leaves. 

Ceyptotjenjopsis, Dunn, in Hook. Ic. FI. t 2737. 

1. C. vulgaris, Dtmm, in Hook. Ic. FI. t. 2737.— Ind. or. ; China. 

[Boissieu (Bull. Herb. Boiss. 2“® ser. ii. (1902) p. 806) has 

erroneously referred this species to Fternopetalum Davidi, 
Branch. (Houv. Arch. Mus Bar. 2'"® ser. viii. (1885) p. 246, t. 8. 
fig. B). In the former the ovaries are nearly twice as long as. 
broad, and the mericarps subterete with obscure ridges ; in the 
latter, on the other hand, the ovary is shorter than broad, and 
the mericarps much laterally compressed with 5 conspicuous 
denticulate ridges or wings j the leaflets, also, are of different 
shapes. — C.H.W.~\ 

2. C. botrycMoides, Dunn; C. vulgari, Dunn, foliorum 
segmentis latis affinis, segmentorum numero incisioneque 
distincta. 
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Ile'j'ha pereniris, glabra, 6-18 alt<a; rhizoma obliquum, 
l--2“cau]e, radicibiis fiisiformibus. Caules siiiiplices. Folia 
2'adicalia minora simpliciter ternata foliolis ovatis, majora et 
lloralia in tres partes infra pinnatas apice caiidatas pinnatifidas 
divisa ; foiiola membranacea, ^-2| poll, longa, erenato-serrata, 
serraturis apiculatisj folia doralia sessilia, ceterorum petioli 

1- 3 poll, longi, breviter sed late vaginantes. UmhellcB 1-2, 
terminales, 6-30-radiat8B ; radii sub anthesi 1-4 lin. longi, 
fructiferi pollicares ; bractesD involucrales 1 vel ,0. Flores 2 lin. 
diam. Calycis dentes ovario paullo breviores, lineares. Fetala 
late obovata, biloba, acumine inflexo. Fructus 1 lin. iongus ; 
stvlopodium fructu 4-5-plo brevius ; valleculie 3-vittatie. 

SzECHTJEN : Mt. Omei at 8000 ft., Fctber^ 629 ; West 
Szecbuen at 9000-13,500 ft., Fratt, 839. 

3. Cryptotaeniopsis leptophylla, Dunn ; C. dliciine, Boissieu^ 
affinis, foliis inter se consimilibus distincta. 

Ferla perennis 7-10 poll. alta. Bliizoma borizontales. Oaulis 
unica simplex. Folia radicalia tripinnatifida, ambitu lanceolata, 
breviter lateque vaginata, petiolis 3-5 poll, longis ; lobi lineares 
aeuti, margine involute setuloso, aliter glabri. Umhella 
terminalis, 12-18-radiata ; radii fructiferi 8-9 lin. longi, 
exinvolucrati. Tlinhellulce irregulares, triflorse ; involucella 

2- 3”bracteata. Flores ignoti. Mericarpia teretia, 1 lin. longa ; 
stylopodia brevia ; valleculae l-vittatse. 

Szechuen: ravine on Mt. Omei, 4000 ft., Faber ^ 628. 

4. C. filicina, Boissieu, in Bull, Flerh, Boiss, ser. IL ii. p. 806. 
Cariun filicinum, Francli, in Bull. Boo. Fliilom, Paris, ser. YIII. 
vi, (1894) p. 127. Pimpinella filicina, Diels, in Fnyl, Jalirh, 
xxix. (1900) p. 494 . — Hlpeh, J!. Fenry, 6600! 

5. C. cardiocarpa, Dunn. Oarum cardiocarpum, Franch, in 
Bull. Bog. Fliilom, Paris, ser. VIII. vi. (1894) p. 120 . — Ttinkait 
Dela^ay, 3907 1 

6. C. Delavayi, Dunn, Oarum JOelavayi, Francli. in Bull. Boo, 
Fliilom. Paris, ser, YIII. vi. (1894) p. 120. — Delavay, 97 ! 

7. C. Tanakse, Boissieu, m Bull. Herb, Boiss. ser. II. ii. (1902) 
p. 806. Chamseie Tanaka?, Franch. ^ Bavat. Fnum, FI. Jap, i. 
p. 185. Pimpinella Tanakae, Diels, in Fngl, Jalirb, xxix. (1900) 
p. 494. Oarum Tanakiee, Franch, Bavat. 1. c. ii. p. 571.— Tibet ; 
China; Japan. 
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8. Cryptoteniopsis mollis, Dunn. Carum molle, Franch. in 
Bull. Soc.Pkilom. Paris, ser. VIIL vi. (1894) p. 120 .-Ytjnnan, 

Delavay^ 4095 1 

9. C. asplenioid.es, Boissieu, in Bull. Herb. Boiss. ser. 11. li- 
(1902) p. 807. — SzECHUEN : Tchenkeoutin, Farges. 

(Enanthe rivularis, Dunn-, & (E. lmean,^Y&l\., foliis longe- 
petiolatis, brevi-vaginatis, tenuius dissectis differt. 

Herla erecfca, pr»ter inflorescentiam scaberulam glabra, 
9-pedalis. BMzoma repens, graeile, caulera radicesque fibrosas 
nodis emittens. Cmlis fistulosns, simplex vel pauciramosus. 
Folia pinnata, rarius bipinnata, ex ragma brev. petmlata, 
inferiorum segmentis ovatis acute inciso-aerratis, supenorum 
linearibus paucis. Hmhdlm 6-7-radiata>, pollicares ; bra^effi 0. 
HMMce multifior^ ; braeteol® multsB, lineares, breves. Oahjcu 
dentes breves, lanceolate, decidue. Petala alba, obovata, 
acumine inflexo. Fructus globosus, 1 lin. diam. ; juga primaria 
dorsalia incrassata valleculas tegentia, lateralia multo majora. 

Yunnan: Mengtze, in moist places, often in small nils, 
A. Henry, 10822. 

CEnanthe sinensis, Dunn ; ab ®. rivulart, Dunn, fructu 

facile distincta. _ _ u • j 

Herba uliginosa, prseter inflorescentiam minute scabridam, 
o-labra, 1-3-pedalis, basi procuiribens, radicans. CauUs fistulosus 
simplex vel rarius pauciramosus. Folia eaulium longiorum 
fertilium ex vagina brevi petiolata, pinnata, inferiorum pinnis 
pluribus lineari-laneeolatis pinuatifidis, superiorum pauci.s 
linearibus. Umbellce 4-6-radiat», 1-1^ poll. diam. ; bractea 0 
vel brevis vel rarius umbellam superaiis. UmbelUla jnultifione ; 
bracteote multse, lineares, flores vix seqnantes. Oahjcis dentes 
breves, lanceolate, persistentes. Petala alba, obovata, acuinino 
inflexo. F-uctus oblongus, eylindricns, 2^ lin. lougus ; juga 
primaria dorsalia incrassata, valleculis angustis separata, lateralia 
iiiaiora. 

Hupeh : Icbang, rice-fields, A, Henry, 1663, 4089 ; bzECiiUEX : 
Mill River, Faher, 874. 

Common in the Ichaiig prefecture and known locally as shiii- 
chHn ts^ai, or Water-celery. 

Peucedanum medicixm, Dimn ; a P. terebinthaceo, Fisch., 
fructu majore, comiiiissura plurivitfcata distincta. 
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Jiisr&a perennis, prseter inflorescentiam glabra vel puberuia, 
2-4-pedalis. MJdzoma magnum, ramosuin, vaginis petiolaribns 
vestitum. Qatdis ramosiis. Folia inferiora biternafca, ex vagina 
brevi ovafca, petiolata, 5-18 lin. longa, segmentis irregulariter 
incisis, lobis acumioatis, subter glaiicis, |-"3 poll, longis, superiora 
similia, minora autem minusque dissecta. TImhellm ramos 
terminanteiS, piiberulae, 2-6 poll, diam., 8-30-radiatge, bractese 0. 
Umhellulm miiltiflorsB, bracteolse multse, lineares. Galycis deutes 
parvi. Petala ovata, acnmine indexo. Fructus glabri vel 
puberuli, 2|-3 lin. longi ; mericarpia oblouga, dorso corapressa, 
jugis dorsalibns filiforinibus, lateralibus valliculas duplo super- 
antibus, crassiusculis ; vitte dorsalea jugis latiores, commissurales 
4-10, regulares coutigua. 

Hupeh: Fang, A. Henry, 5868 A, lebang, ^1. Jiewry, 1546, 
2006, ISTanto, A, Eenrij, 1906; Szechuen: South Wuslian, 
A. Henry, 7473. Hort. Kew. culta. 

Dr, Henry writes that this is common in the country near 
Icliung and in the mountains north and south oi that place. 
The root is collected by the Chinese, and is apparently the drug 
of the Fhi Ti ao Herbal, known as Cliien-hu. 

Feucedanum prseruptorum, Dunn; a P. terehinthaceo, Fisch., 
foliis sessilibus, commissura piurivittata differt. 

Herla perennis, l-3~pedalis. Radix magna fusiformis vel 
ramosa, fibris petiolaribus coronata, l-(2-) caulis. Caidis 
ramosus, summus pubescens aliter glaber vel puberuia. Folia 
subglabra, inferiora in vaginis ovatis sessilia biternata, segmentis 
1-3 poll, longis, basi cuneatis, irregulariter ineisis, lobis acuminatis, 
superiora similia, gradatim minora, minusque dissecta. Umhellm 
ramos terminantes, 2-4 poll, diam-, 6-16-radiat8e, bractea linearis 
vel 0. Vmhellidw mxxlii^oTSQ I bracteolse multae, ovatse, acummatae, 
vel lineari-lanceolatae, Galycis dentes minimi. Fetala ovata, 
acnmine infie:so. Frticfus glaber vel puberulus, I4-II lin. 
longus ; mericarpia orbicularia, dorso comp ressa, jugis dorsalibns 
filiformibus, lateralibus valliculas eorum sequantibus, crassiusculis, 
obtusis ; vittse dorsales, jugis latiores, commissurales 6-10, 
irregulares, superficiales. 

Hupeh : Ichang, A, Henry, 2911, Ghangyang, A. Henry, 
7505 ; SzECHUEif : North WushaD, A. Henry, 7475. 

The root of this species is, Dr. Henry states, used in medicine 
and is the officinal drug known as Fang-ftng. It is also called 
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Ai-fmg^ a contracted form of Ai-fang-fing and meaning Clif 
Fang-feng^ -vs^bicli suggested tlie trivial name prcdricptorum, 

Aralia Searelliana, JDiinn ; ab A. daByjghylla^ Miq., floribus 
pediceilatis differt. 

AtIot 15-pedalis. Folia bipinnata, ad 8 ped. longa, in omnibus 
partibus fulvo-strigosa ; petioli aculeis paucis armati; foliola 
sessilia, prater ea justa racbidis nodos brevipetiolata, ovata, 
acuminata, cordata, 7-8 poll, longa, serrata. Faniculm corym- 
bosge, ad 6 ped. longaB, ubique prgeter dores et antice bracteas, 
strigis aculeisque fulvis vestitx, bracteis 4-15 lin. longis. Floi^es 
umbeilati, bracteis saspe superati 1-1 1 lin. longi, pedicellis 
8-4 lin. longis. Sejpala 5, ovata, decidua. Petala 5, Tiridula, 
alabastro imbricata. Omrinm 4-5“locu]are ; styli 4-5, liberi. 

Tutoan : between Puerh and Szemao and in forests south of 
Szemao, at 4000 ft., A. Henry ^ 13426. 

I have the honour to commemorate in connection with this fine 
Aralia the name of Miss Seareli, who devoted some time to the 
study of botany during the period of her missionary work in 
China, a work in which she nobly sacrificed her life during the 
recent Boxer risings. 

Pentapaiiax verticillatim, Dmin; a P. lyarasitico^ Seem., 
foliis ternatis, floribusque verticillatis differt. 

Frutecc tripedalis, eortice levi papyraceo. Folia glabra, trifolio- 
lata, petiolos duplo excedentia, exstipulata ; foliola subcoriacea, 
ovata, 2-3 poll, longa, apice basique subito acuta, supra reticulata, 
subtns glauca, niargine integro revoluto. Panicula rubro- 
pubescens, 2-3 poll, longa, saepius in parte inferiore ramosa, basi 
racbidis et rarnorum bracteis magnis cymbiformibus membranaceis 
induta ; umbellse in rachidi et ramis terminales et etiam laterales 
sessiles verticilla simulantes. Flores rubri, pedicellis artieulati, 
bracteolati ; pedicellis 3-6 lin. longis, bracteatis. Sepala 5, parva, 
dentiforma. Petala 5, in alabastro leviter imbricata. Ovarium 
5-locuiare; stylus in fructu juvenili simplex. Fruetus maturus 
ignotus. 

Yutoaist: Mengtze, south-west mountains at 7000 ft., 
A, Henry ^ 9284. 

Heptapleurum Hoi, Bunny H- racemoso, Bedd,, affinis, folioiis 
oblongis, panieula majore floribusque minoribus distincta. 

Folia glabra, digitata, petiolos excedentia ; foliola subcoriacea, 
oblonga, acuminata, basi rotundata vel acuta, 2-7 poll, longa. 
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subtiis glauca, virescentia, petiolulo 8-10-plo longiora, margine 
integro revoluto. Pcmicula sesquipedalis, tomerito laxo riibro 
vel in caijcibus albo vestita, Flores raceoiosi, l-lj| lin. loiigi. 
Sepali 5, ineoospicua. Petala 5, in alabastro leviter imbricata. 
Ovarium 54oculare ; styli connati. 

Ytonan : south of Eed Hirer from Manmei at 6000 ft., 
A. Renry^ 9723. 

i'he trivial name comineniorates the services of Dr. Henry’s 
most valued native collector Ro. 

Heptapleurum macropliylliiin, JDimn ; in inflorescentia a 
i/. liypoleuco, Kurz, differ t. 

Arbor 15~30-pedalis. Folia digitata, petiolis paullo exee- 
dentia - foliola 7, coriacea, ovato-oblonga, breviter acuminata, 
basi rotundata vel cordata, 7-19 poll, longa, supra glabra, subtus 
albo-toinentosa, petiolis 2-4-plo longiora, margine revoluto, 
integro vel obscure serrato. Panicida raagna, tomento rubro 
deciduo vestito ; rami basi bracteis ovatis acuminatis 3-15 lin. 
longis voluti ; umbellae in racemos longos cylindricos dispositse ; 
flores umbellati, 2-2| lin. longi. Sepala 5, dentiformia. Petala 5. 
Ovarium 5-loculare ; styli connati, stigmatibus apice radiantibus. 

YuKKAif : high forests near Szemao, A. Renry, 13409. 

Heptapleurum productum, Rumi ; H. ■Wallicbianum, a JB. 
Clarice^ quoad indorescentia propinquat, foliis longe recedit. 

Arbor 10-pedalis. Folia glabra, digitata, petiolis siibmqui- 
longa ; foliola 11, subcoriacea, lanceolata, longe acuminata, basi 
acuta, 3-7 poll, longa, utrinque reticulata, petiolis 4-plo longiora ; 
margine revoluto serrato. Panieula pedalis, tomento rubro 
deciduo vestita. Flores umbellati, 3-4 lin. longi. Sepala 5, 
dentiformia. Petala 5, alba, in alabastro leviter imbricata. 
Ovarkm d-loculare ; styli sub antbesi in conum brevem 
cohserentes. 

YuNiirAN : Mengtze mountains at 5000 ft.. A, Renry, 9350. 

Brassaiopsis ciliata, Bunn; a H. miti, C. B. Clarke, folioruin 
lobis oblongis ciliatis distincta. 

Frutex 4-pedalis. 'Folia papyracea, supra et in venis infra 
sparse setosa, rotundato-cordata, palmatifida, 6-11 poll, longa, 
ciliato-serrata ; lobi palmam bis excedentes, oblongi, acuminati, 
sinibus rotundatis divisi ; petioli foliis subsequales, striati, setoso- 
aculeati ^ stipulae in vaginam inembraitaceani pollicarern connatse- 
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; , Umhellm in rluicliidem 7 poll, longani racemose dispositse ; rliacliis 

I rainique aeiculis sparsis armati. FriicUis ater, didymiis, stylum 

I 'j* longTim bifiduni (ante stigmatorum decessum) ferens: pedicelli 

I j i bracteati, 4-6 lin. longi, 

I ji Tunnan: Mengtze, mountain-forests at 5000 it, A, Henry, 

I i ! 9180 A. 

I r ' Brassaiopsis ficifolia, Bimn. Friitex minquam erectus, sed 

'j super biuiuim 3-4 pedes extensus, cortice pallido lenticellato, 

I ' aculeis paucis rectis armato. Folia ixiembranacea, triloba vel 

rarius 4-6-loba, cordata, lobis ovatis, acuminatis, basi angustatis, 
palmam 2-4-plo excedentibus, sinibus rotuiidatis, supra glabra, 
siibter pallida, obscure et sparse stellato-pubesceiitia, serrata, 
petiolo glabro paullo longiora ; stipuli obtiisi, ultra Yagiiiam 
petiolarem breviter product!, conuati vel distincti. Ivjloresce7itia^ 
foliis brevier, rubro-pubescens, inerinis. JJmhellce iii rachidi 
brevi racemose vel rarius paniculate dispositce. Flores albi. 
Bepala obscura* Fetala 5, valvata. Stamina 5. JDtscus sub 
anthesi coiivexus, in fructu planus. Ovarium 2-loculare ; colunina 
stylaris npice bilobata. vixmaturus didymus, 4 lin, diam. 

XuNNAN : common along the rocky banks of streamlets in the 
shade in the forests near Szemao, A. Henry, 11650, 12653, 
12653 12653 B. Tonkin : 3490. 

Creopanax cMneiise, JDumi ; species gerontogsea unica. 

Arhor SO-pedalis. Folia digitata, petiolo ^quilonga ; tbliola 6, 
subcoriacea, ovata, breviter acuminata, minora 3-7 poll, longa^ 
supra glabra, subter sparse stellato-tomentosa alba, margine 
integro leviterrevoluto, petiolulos 5-plo longiora. InfriicUscentia 
induniento stellato pulveruienta ; umbellse in ramis longis a 
raciiidi brevi descendentibus, terminalia 1— l|-po]licaria, cetera 
minora in ramis brevibus secundariis disposita. Fruetus bracteati, 
brevipedunciiiati, globes densos formaotes, angulati, 3 lin. diam., 
5-lc.culares, endocarpio menibranaceo ; discus explanatus, 
annulo calycis cinctus; stylorum columna stiginatibus 5 radi- 
anlibus coronata ; semina ovoidea, alb u mine ruminato, 

Ytjtvnan : Szemao, forests at 4500 ft., A. Henry, 12939. 

The genus was hitherto known only from Tropical America. 

Vernonia Henryi, Bunn ; in genere ob doris aureis F. FargesH, 
Branch., solum comparanda, ab hac longe remota. 
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trutex scandeiis. Ckmlis aiigulatiis, striatus, teiiuiter toineii- 
tosus. Foha alterna, chartacea, late angusteve ovata, 3-4 poll, 
loBga, acuminata, basi in petiolurn brevein subito contracta. 
trinervia, integerrima, presBcipue subtus in ncrvis sparse 
pubescens, utrinque leviter reticulata, glandulis sessilibns 
nitentibus conspersa, Capitula in rarimloritm iiiiibus confertim 
3--7iia corymbosa, nniltiflora, fragrantia, lin. diam. Lira- 
lucra cam panulata ; bractese inuItiseiMatce, oblongge, acutse, 
levitei? laouginosse. Flores involiicro yix duplo loiigiores ; recep- 
tacula foveolata. Corolla aurea, extus gland iilosa. Achcenia 
cylindrica, striata, birtella ; pappi setje praecipue apice hirta-. 
exteri ores pan cse breviores. 

Yitjn-kan: Lilian at 5000 ft., A, Henry ^ 13343. ‘‘ Only seen 

once on a marcli between Szemao and Meogfcze, climbing (‘ver 
low shrubs.” 

Vernonia sylvatica, a Fi scandente, DC., pappo Ion g<.i 

albo distincta. 

Fmtex alte scandens. Famuli cylindrici, striati, ciiin petiolis, 
foliorum venis, pedunculis involucrisque rufo piibescentes. Folia 
alterna, breviter petiolata, chartacea, ovata vel oblonga, 3-6 poll, 
longa, acuta, acumine obtuso, mucronato, basi obliqua rotundata, 
integerrima, utrinque leviter reticulata, prseter nervos glabra, 
glandulis immersis conspersa. Gapitula in paniculis maguis 
termioalibus disposita, circiter 10-flora, 3-5 lin. diam. Involmra 
1-2 Jin. longa; bractea? pluriseriatsB, lanceolatje, acuta. Flores 
purpurei, involucro 3-4-plo longiores. Achcenia glabra; pappi 
setae subletes, albse, involucro 3-pio longiores, exteriores multce, 
breves. 

Tunfaf : forests of the Bed Eiver at Mengtze from 6000 to 
7000 ft., Ilancoelc, 470 ; Mengtze and Szemao forests, 4500-5000 
ft., 11051, 11697, 11697 A. 

Aster nigromontaiia, JDmin^ ab A» trmervio, lloxb., involucro 
laxo, bracteis internis deiiticulatis distinguenda. 

Caulis striatus, flexuosus, infra infl.orescentiam glaber. Folia 
superiora sessilia, chartacea, ovata, acuminata, basi angustata, 
4-6 poll, longa, grosse apiculato-serrata, supra hirtis paucis 
strigosis sparsa, aliter glabra ; inferiora non visa. Gapitula lat(‘ 
corymbosa, 8-10 lin. diam., pedunculis pubescentibus, bracleo- 
latis. Involiwra campanulata, 3 lin. longa ; bractese lineares, 
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2~8-seriati€, laxaj, margine seariosse, denticulatae, puberiil®, apice 
piirpurea>, acutae vel exteriores obtusse, ex duplo breviores. 
Corolhe ligulat^, multse, iiivolucro duplo longiores ; laminae 
])atentes. Achcenia immatura hirtella. 

Ytjnkak: obtained by Henry’s native collector So on the 
summit of Great Black Mountain at 8000 ft. near Mengtze, 
A. Senry 11302. 

Aster teiiuissimus, Dunn ; inter species asiaticas liabitu erecto 
teimissimo distincta. 

Serha erecta, subsimplex, 4-pedalis. Caulis striatus, subter 
glaber, supra pedunculisque birtellns. papyraeea, in- 

feriora lanceolata, obtusa, mucronata, basi in petioiis gradatiin 
angustatis et cum eis 4-5 poll, longis, pauciserratis, basi apiceque 
integris, subglabris; superiora minora, brevius petiolata vel 
sessilia, integriora. Cayitulci in ramis erectis brevibiis hirteliis 
racemose disposita, paniculam laxam aogustam sesquipedalein 
formantia, 4—5 lin. diam. Involucrd campanulata, 3 lin. longa ; 
bractese 3-4“Seriat8e, interiores acutse, exteriores breves obtusse, 
omnes denticulatas, iaxse, margine scariosae, dorso liirtellse, costa 
f usca impressse. Oorollcd ligulatse paucse, involucro duplo 
longiores, ascendentes. Aclicenia immatura subglabra. 

Yunnal. : Dicclou^v, 754. 

Conyza pinnatifida, Dunn ; a G. mgyptiaca^ Ait., foliis regu- 
lariter pinnatifidis distincta. 

Herla annua, l~3'pedalis, strigosa atque simul laxe birsuta. 
Caulis striatus, simplex vel pauciramosus. Folia sessilia, 
papyraeea, ambitu ovata, l|-3 poll. Jonga, pinnatifida, segmentis 
saepissime linearibus, integris vel pauciserratis. Gapitula in 
panieulis canles ramosque terminantibus disposita, 5-7 lin. diam. 
Inmlucra campanulata, 4 lin. longa ; bractese lineares, acutse, 
multiseriatse, exteriores breviores. Flores flavi. AchcBnia 
compressa, ecostata, florum $ glabra, hirtella ; pappus 
uniseriatus. 

Tttnn AX : common on the grass mountains near Mengtze at 
6000 ft., A. Henry, 9982 A, Szemao, A, Henry, 12176, and at 
Ymmmiui, Ducloucc,12S. 

Biumea gracilis, Dunn*, inflorescentia ei D, glomeratm, DC., 
similis, sed foliis distincta. 

Serha monocarpica, lj-2»pedalis. Caulis erectus, strictus. 
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simplex, scaber et superne etiam glandulosa. Folia sessilia, 
coriacea, lineari-knceolata, obtusa, niucronata, basi atteiiuata, 
revoluta, utrinqiie scabra, margine denticulis distantibus notata, 
stiperiora minora. Capitiila in racemo loiigiusciilo interrupto 
vel in apice caulis congesta, 3-4 lin. diam., pedmieiilis longiora. 
Involucra campaiiulata, 3-4 lin. longa ; bractesB lineares, acut^, 
multiseriatse, exteriores gradatim miiiores, costis glanduloso- 
scabridis. Flores flavijbracteis siibseqnales. Corolla? 5 fiiiformes. 
Aclicenia iniaiatiira pubescens. 

Totkai?' : in wet places in the open parts of a river-ravine 
near Szemao, A. Senry^ 12526. 

Blnniea Henryi, Dimn\ a B^halsamifera, DC., capitulis magnis, 
indumentoque distincta. 

JSerha plerumque 3-6-pedaiis, basi £ru tescens. Caules juniores, 
folionim paginfe inferiores, et pedunculi densissime sericei. Folia 
sessiiia, raembranacea, obovata, 8-15 poll, longa, acuta, basi 
angustata, margine ssepins denticulis distantibus iiotata, nonnun- 
quam etiam grosse dentata, supra subglabra. Capitula in 
paniculam ssepe magnam sesquipedalem collecta, pedicellata vel 
sessiiia congesta, 6-10 lin. diam. InvoUicra bemisplirerica, 5-6 
lin. longa ; bractese lineares, acutse, exteriores breviores, omnes 
dense sericese. Corolla flava, florum $ , ^ , et neutrorum extus 
pubescens. Aclicenia puberula. 

Yuj^’N'ais' : Mengtze and Szemao, A. Henry 10405, 10405 B. 

Dr. Henry first saw this splendid plant at Szemao in dark 
ravines at about 4000 ft. elevation ; some plants were as much as 
10 ft. liigb to the first branch, but average specimens were 3-0 
ft. high in all. 

Senecio dididymantha, Dwzw ; a B, Maxim., foliis 

distincta. 

Herla 2-4-pedalis. Ccndis striatus, subsimplex, praeter partem 
fioriferam glaber. Folia chartacea, utrinque puberula, glabres- 
ceiitia, deltoidea, basi infra angulos laterales 1-2-lobata vel 
rotundato-cordata dentata, petiolo 1-2 poll, longo, media 4-5 
poll, longa, sequilateralia, acuta, in feriora sequilonga, 6-8 poll, 
lata, obtusa, superiora minora. Capitula numerosissima, brevi- 
pedunculata, radiata, ssepius 4-flora, 8 lin. diam., paniculam 
magnam formantia ; pedunculi pubescentes ; bractese ssepissime 
3, oblongs, apice obtusse. radii ssepissime 2, bracteis 
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.sesquilovis;iores vel duplo longioreq basi et in peduiieulo breyi 
bracteolis'p^'uci^ minimis provisi ; flores disci smpissime 2, bracteis 

submquilongi, corollaiafundibuliformi lanceolato-dentata, aiit hens 

sagittatis, styli ramis complauatis apice breviter peiiicilla is, 
achseniis immaturis gbibris ; pappo albo. 

SZEOHTIEN : near Taehienlu, Pratt, 432, -4. Henry, b.)_0. 

Ssaecio Dryas, Bunn ; in speciebus asiaticis 8. farfarefilw, 

IJoiss., solum distaiites propinquet. 

Eerba caule, petiolis, peduuculis, involucrisque ruio-tomen- 
tosis. Gaulis brevis folia pedunculumque umflorum apice ferens. 
Folia subcoriiieea, infra marginibusque sparse tomentosa, inox 
..labra, rotunda, palmatim 7-loba, cordata, 2-8 poll, longa, sinu 
angusto, lobis triangularibus, obtusis, inucronatis, petiobs 3 4 
pofl. longis. Gapitulum radiatuin, multiflorum, 1| poll. diam. ; 
pedunenfus 14 poll, longus, paueibraeteolatus. Involuerum 
turbiuatum, 5-6 Hn. longum ; bracteie circiter 10, lanceolat®, 
acut£e interiores late margiuatse, braeteolis panels luiearibus 
brevioribus. Flores lutei, radii 7-8, bracteis duplo longiores, 
ligulis oblongis, multinervis, apice obtusis, dentieulatis, disci 
bracteis paullo longiores, corolla infundibuliforme, dentibus 
linearibus, antberis basi auriculatis, styli ramis papillosis, apice 
obtusis, breviter penicillati,s ; aebsenia striata, glabra; pappo 
albo. 

SzEcnuEir : South Wusban, A. Henry, .5697. Seen only once, 
in the forest, growing on rocks ; Boissier’s species, with which 
it is here compared, grows in similar situations in Cilicia. 

Senecio Duclouxii, Bunn ; S. Shot, G. B. Glarke, forsau 
appropinquans, sed ab hac et ceteris speciebus asiaticis corymbo 
capitulorum radiatorura inter folia superiora immerso distineta. 

Fruteo: caule striato glabro. Folia apice caulis conferta et 
inflorescentiam multo excedentia, chartasea, supra glabra, subter 
sparse puberula, ovato'lauceolata, acuta, basi in petioluin bievem 
attenuata, 5-7 poll, longa, supra medium paucidentata, dentibus 
apiculatis, venis subtus prominentibus. Gapitula numerosa, 
vadiata, multiflora, corymbosa, 6 lin. diam., peduuculis pubes- 
centibus bracteolatis. Involucra anguste campauulafca, sparse 
lanuginosa, 3 lin. longa ; bracteae interiores 8, acutse, exterloribus 
paucis brevibus. Flores flavi; radii 6-10, bracteis duplo longi- 
ores, ligula laueeolata, apice obtusa; disci 8, bracteis sesqui- 
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iongioribus, corolla iofundibuliforiai, lobis aciiiuinatis, apice 
reflexis ; antheris caudatis ; styli ramis papillosin apioe pcMii- 
cillatis. A.cli(B7iia glabra, pappo albo, 

YtofajST : Tunnanfu, Diicloux^ 658. 

Sonecio (§ Ligularia) fibrillosns, Dunn ; a S. suhsjncato, 
Franch., capitulis majoribus longiusque peduaciilatis distineta. 

Herha pereniiis, 1-2-pedalis, praBter pedniiculos involucraque 
sparsissime laimginosos glabra. Catilis simplex, striatus, basi 
fibrillosus. Folia chartacea, 1-3 poll, longa, crebre et acute 
dentata; inferiorum petioli 5-7 iiu. longi, superiorum breviores, 
0 allies basi in vaginani obioiigam dilatafci. Ca^itula numerosa, 
discoidea, 7-10-flora, racemosa, bracteata, 4 lin. diam., mediorum 
pednocuiis 4-6 lin. longis, superiorum brerioribus, bracteis 
lineari - lanceolatis, 4-8 lin. longis. Involucra cjlindrica, 
ebracteolata, 4-5 lin. longa; bractese 5-6, oblongie, obtnsie. 
Flores flavi, bracteis subduplo longiores ; corolla infundibuli- 
formis, apice paiilo cootracta, dentibus brevibas recurvis ; 
aiitberse basi sagittatae ; styli rami revoluti, papillosi, apice 
breviter peniciilati ; acbsenium striatum glabrum. 

SzECHUEK : near Tachieiilu at 9000-13,500 fc., 671 & 

(306. 

Senecio glumacens, Dunn\ cum 8. momntho, Diels, capitulo 
unifloro in genere solus stat, £oliis subglabris floreque involiicrum 
2”plo superante ab hac diflert. 

ILerha erecta, 2-4-pedalis. Gaulis striatus, subsimpiex, 
prseter partem floriferam glaber. Folia papyracea, minute 
utrinque puberuia, oxata, acuminata, basi obtusa, in petioliini 
subito angustata, bideiitata, media 4-6 poll, louga, petiole 
2-poliicari, superiora minora brevius petiolata, Gafitula 
numerosissima, saspissime sessilia, discoidea, 1-flora, 2 lin. diam., 
dense tbyrsoideo-paniculata ; pedunculi puberuli ; bracte^ 2, 
oblongSB, apice obtusse, paullo reflexse, puberuia. Flos bracteis 
dupio tandem loiigior ; coi'olla supra iooge campauuiata, denti- 
biis longis linearibus; antbera basi caudata, counata; aebanium 
tenue, 2 lin. longum, puberulum, pappo sordido. 

SzECHUEN, Pr^z#, 434 ; 8919, 8921. These specimens 

were probably collected in the same locality and at the satne 
time, though reaching Kew by different routes, for Henry’s 
specimens were collected by bis coolie who went wdth Pratt to 
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Tacliienlu. The same remark applies to other species described 
here with. 

Senecio Hoi, Bunn; a S. aratieoso, DC., et S. corymhoso, 
Wall., fbliis grosse dentatis, supra seabridis subter lanugmosis 

FniUiv alte scaudens. Caulis striatus, laxe laiiuginosus. 
Folia subcoriacea, subter griseo-Lanuginosa, supra scabnda, 
rotuodata, breviter acuminata, cordata, grosse dentata, media 
4-5 poll, longa, petiolis 2 - 3 -pollicaribus, superiora minora. 
Capitula numerosa, discoidea, circiter 8-flora, 3-4 Im. lam., 
paiiiculas axillares termiuales que formantia ; pedunculi pubes- 
centes, floribus breviores, multibracteolati, bracteoi.s parins 
linearibus. Involucra cjlindrico-campannlata, 3-4 lin. longa, 
has! bracteolata; braetese eireiter 8, lineari-oblongse, aeiitse. 
Flores flari, bracteis duplo longiores ; corolla supra elong^ato- 
campanulata, dentibus longis laneeolatis ; antherm basi caudate 
eoiiuatse; styli rami papillosi, apice peiiicillata ; achffimum 

immaturum glabruiti, pappo albo. ^ a tt 

Tunnvn: Mengtze forests at 5000-6000 ft., A. Senry, 
10.392**10392 A. Collected by So, Dr. Henry’s best native 
collector. 

Senecio leucanthemus, Dot?® ; facie <5. Seb.-Bip., 

refereiis, foliis auriculatis antherisque sectionis alms distmcta. ^ 
Herla elata, prmter inflorescentiani glabra. Folia media 
inembranacea, rotundata, 6-8 poll, diam., 7-lobata, lobis tn- 
angulaiibus, acutis, mucronato-dentatis, basi truncatis vel 
breviter cordatis, petiolis gracilibus, 4-6 poll, longis; folia 
superiora contbrmia, minora, brevius petiolata. Capitula 
numerosissima, discoidea, 5-flora, 2-3 lin_. diam., laxe pamculata, 
pedunculis pubescentibus. Involucra eylindnca, minute bracteo- 
lata 3-4 lin. longa; bracte* 5, lineari-oblongae, apice obtusse. 
Flores polygami, albi, bracteis duplo tandem longiores (vel ni 
plantis femineis breviores); corolla supra paullo dilata, cylin- 
drica dentibus brevibiis laneeolatis ; antherse basi caudatae, 
connate; styli rami papillosi, apice penieillati ; achsenium 
cylindrieum, teuue, 2 lin. longum, glabrum, pappo albo. 

Hupeh: Patung, A. Senry, 4667, Pang, A. Senry, 75/1; 
Hunan : Shihmen, A. Henry, 7556 ; Szechuen : South Wushan. 
A, Senry ^ 7331. 
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SeEecio luticola, Dunn ; a B. Bcixatile^ Wall., foliis non 
amplectentibiis disfcineta. 

Kerla pereimis, multicaulis. Bhizoma ad 1 poll., rotundatum. 
Caules glabri, striati, 15-20 poll, alti, infra longe mxdi, apiee 
ramosi. Mlia sessilia, subcoriacea, utrinqne scabrida, linear!" 
lanceolata, 2-8 poll, longa, apiee acnta, subulata ¥el obtusa, basi 
cmieata, margine revointa, distanter mucronato-dentafca. Oapituh 
nnmerosa, radiata, innitifiora, panicnlata, 7-9 lin. diam. ; pedun- 
culis angiilatis, mnltibracteolatis. Involucra campanulata, ob 
bracteolis ssepe turbinata, cum pedimculi apiee sparse lanuginosa, 
3 lin. longa ; bractesB 12, auctae, exterioribus angustioribiis 
inxeqiilibus. Mores flavi ; radii ch^citer 12, bracteis sesqui- 
longiores, disci bracteis pauilo longiores ; corolla infundibuli- 
formis, antberis ecaudatis ; styli ramis brevibus. Acliesnia 
puberula, pappo albo. 

Yunnan : common on barren claj-bills near Mengtze, in 
exposed arid situations, A, Henry ^ 9916 ; Hancock, 9. 


Senecio paucinervis, I>unn\ facie B. acuminatum, Wall., 
referens, foliis paucinervis vix reticulatis distinguenda, 

Caulis lignosus, striatus, superne ramosus et pubescens. 
Folia papjracea, ntrinque sparse pubescentia, minute puberula 
vel glabra, lanceolata, acuminata, basi rotundata, 3-5 poll, longa, 
crebre serrata, serraturis ad mucrones smpe reductis, nervis 
subter prominentibus, secuiidariis ssepius 8,2 solum in dimidio 
folii superiore, petiolis pollicaribus. Oapitula numerosissiraa, 
discoidea, 2-3-fiora, dense panicnlata, puniculis pedunculatis, 
ipsis paniculatis vel racemosis, 4 lin. longa. Involucra cjlin- 
drica, minute bracteolata, 3 lin. longa, bractese 2-3, oblongse, 
apiee obtusm, pauilo recurvm. JFZom flavi, bracteis scepius 
pauilo tantum longiores ; corolla cylindrica, dentibus lanceolatis; 
antber 80 basi caudatm; styli rami papillosi, apiee penieiliati ; 
aclisenium puberuliim, pappo rubescente. 

SzECHUEN : Tacbienlu, Boulie, 439, 474 ; Yunnan ; Yunnanfii, 
Ducloux, 693. 


Senecio profundorum, ; a B* Wall., floris glabris 

eligulatis distincta. 

Herla erecta, 3-4-pedalis, glabra. OciuUs teres, striatus. 
Folia membranacea, late ovata, rotundata vel angulata, acuta, in 
UNN. JOUBN, — BOTANY, VOL. XXXV. V;' 2 Q 
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petioluin alatain subito contracta, erebre dentata, media basi 
ti’iincata vel late cordata, 4—5 poll, longa, petiolo 2-3 poll, longo, 
caulerii semiampleeteiite, superiora minora, brevius petiolata. 
Capitula numeroaa, discoidea, 5-flora, 3 lin. diam., laxe paniculata; 
pedicelii floribiis breviores, 1-3-bracteolati. Involucra cylin- 
drica, obracfceolata, 4-5 lin. longa ^ braetese 5, lineari-oblongco, 
apice obtusse. Flores Intei vel rosei, bracteis duplo tandem 
longiores ; corolla supra campanulata, deiitibiis linearibiis ; 
antlieras basi caudatas, connate ; styli rami papillosi, ^ apice 
breviter penicillati; acbsenium tenuiter cylindricum, striatum, 
paliidum, glabrum, nitens, 2 lin. longum, pappo albo, 

Kupeh: Hsingsban, A. Renry, 7612; Szechwek: South 
Wiishan, on cliiFs, A. Renry^ 5434. 

Dr. Henry tells me that this species was found by him in a 
ravin® north of Ichang among high cliffs and very dark woods ; 
so thick indeed was the foliage that it was not penetrated by 
heavy rain which fell during the day of his exploration there. 

Senecio solenoides, Dunn ; a S. nihoensi^ Miq., bracteis involu- 
cralibus latioribiis paucioribus, floribus ligulatis longioribus 
ditfert. 

Rerla tripedalis, prseter folia pedunculosqne glabra. Gaulis 
fistulosus, striatns, infra sub anthesi longe nudus. Folia pedun- 
culata, rnernbranacea, iitrinque sparse puberula, ambitu late 
ovata, profunde pinnatifida, segmentis utrinque 3-4, lanceolatis, 
acutis, grosse et irregiilariter mucronato-dentatis, terminal! sub- 
sequali; petioii foliorum inferiorum 2 poll, longi, superiorum 
breviores. Capitula numerosa (vel ob macie pauca), radiata, 
miiltiflora, corymbosa, 10-13 lin. diam., pedunciilis sparse glandii- 
losis. Involucra campanulata, ebracteolata, 2-3 lin. longa; 
bractece 6-8, ovatse, obtusse vel rarius exteriores 1-2 lanceolatao 
aciitai. Flores flavi ; radii 5-9, bracteis duplo longiores, ligulis 
linearibus, 3-5 -nervibus, disci bracteis paullo longiores ; corolla 
apice campanulata, dentibus lanceolatis ; antheris basi obtuse 
auriculatis, styli ramis longis revolutis papillosis apice breviter 
penicillatis. Achmnia 1 lin. longa, pallida, glabra, niteiitia, 
obtuse angulata, pa]>po albo. 

Yotnak: mountains east of Mengtze at 6000 ft.. A, Renry^ 
9678. A starved state with one head only, Mi-le, A. Renrij^ 
9678 A. 
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SatLSsurea BiilIocMi, a 8* Tmiahce, Fran eh. et Say., 

caulibus exalatis distincta, 

Serha stricta, perenois, l|-3-pedalis. Rhizoma obliqua, CauUs 
cum foliorum pagiiiis inferioribus et inflorescentia lana tenui 
decidiio araehnoideus. Folia subcoriacea ; inferiora angiiste 
triangularia, acuminata, basi cordata, 4-6 poli, longa, margine 
repando-dentata, dentibus acuminatis, pugentibus, neryis siibter 
prominentibus, petiolis 2-5 poll, longis ; superiora magis ovata, 
minora ; petioli semiamplexicaules. Ccipittda 5-6 liu. diam., 
coryraboso-paniculata, pedunculis saepius breviora ; receptaculi 
squamm dimidium involiicri vix accedentes. Invohicritm turbi- 
natuiii vel anguste campanulatum, 8-9 lin. longum ; bractese 
exteriores triangulares, breves, interiores gradatim longiores et 
obtusiores, arete adpressas. Flores intense purpurei, tandem 
bracteis sesquiiongiores ; antberarum caudiculse lanatsB. Aehmnia 
anguste obovata, obscure striata, 3 lin. longa, pappo albido, setis 
exterioribus paucis. 

Kiafgsi : Kiukiang, Dr. Shearer {cf, Journ. Linn. Soc. xxiii. 
(1888) p. 468), Lushan Mts., Bulloch^ 40; Hupeh: Fang, 
A. Henry, 6692. Bullock’s is tbe only specimen at Kew with 
perfect leaves and flowers. 

Saussurea graminea, JDunn^^ a S, romuleifolia, Franch., 
capitulis minoribus, lanugine sparsiore distincta. 

Herha perennis, semipedalis. squamosum, ramosum, 

caules fasciculosque steriles emittens. Oaulis gracilis, sericeus, 
paucifoliatus, monocephalus. Folia papyraeea, supra fusca 
tenuiter sericea, subter albotomentosa, anguste linearia, acumi- 
nata, margine revoluta, integerrima, 5-6 poll, longa, lin. 
lata, basi iatiora vaginantia. Gapitulum F>-10 lin. diam., foliis 
paucis basi orientibus circumdatum et superatam ; receptaculi 
squamse vix dimidium invoiucri accedentes. Inwluerum laxe 
sericeum, campanulatum, 8-9 lin. longum ; bractese exteriores 
basi late ovatse in acumen longum reflexum abeuntes, interiores 
lineares ereeti. Flores violacei, bracteis paullo longiores ; 
antherae basi fimbriato-caudatse. Achcenium glabrum, pappo 
fusco, basi corona brevi circumdato. 

SzECHUEF : Tachienlu, 594. 

Saussurea Leontodon, JDunn ; a S, semilyrata, Franch. et 
Bur., indumento distincta. 

Serha perennis, pedalis, omnino scabrida, quasi pulvere 
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brunneo sparsa. OatiHs simplex, foliatus, monocephalus. Wolici 
ebartacea, snbter pallidiora, ambitu longe lanceolata, inferiora 
7-8 poll, longa, rmicinato-pinnatifida, lobis integris vel pauci- 
dentatis, terminaii sequali, petiolo alato lamina duplo breviore; 
siiperiora sessiJia, semiamplexicaulia, lobo terminaii magis atten- 
uato. Cajntidum 11-13 lin. diam. ; receptaeuli squamae dimidium 
involucri accedeiites. Invohwrmi campanulatum, 10 lin. longum ; 
bractese exteriores basi ovatse, in acumen longum laxum Tel 
reflexum abeuntes, interiores angustse acutse. Flores bractois 
paullo longiores ; autherarum eaudiculse apice fimbriatse. Aclim- 
nmm glabrum ; pappo sordido, setis paucis circumdato. 

SzECBLUEisr : Tachienlii, SouUe^ 209. 

Saussurea vaginata, Bunn; a 8, salicifolia, DC., capitulis 
magnis l-2nis differt. 

JECerha perennis, sesquipedalis. Fhizoma petiolis vestigii 
corouata. Caulis laxe lanatus, foliosus, 1-2-capitatus. Folia 
inferiora, papyracea, supra siccitate atra, subter niTeo-tomentosa, 
linearia, 8-10 poll, longa, 3-6 lin. lata, margine revoluta, inte- 
gerrima, apice attenuata, in petiolum alatum basi expansum angus- 
tata; inferiora sessilia, basi expansa, yaginantia. Capitula 11- 
13 lin. diam., receptaeuli squama dimidium involucri accedentes. 
Involucrum tenuiter araebnoideum, campanulatum, 10 lin, longum • 
bractese exteriores lanceolatae, longe acuminatse, interiores 
lineares, breviter acuminatse. Flores violacei, corolla bracteis 
paullo longiore, antberis basi fimbriato-caudatis. Acliwnium 
glabrum ; pappo albido, setis paucis basi circumdato. 

YtojSTAK: Tunnanfu, DwcZow, 261. 

Ainslisea scabrida, Dunn ; ab apiera^ DC., foliis subcoriaceis 
scabridis distinguenda. 

perennis, 1-1 ^-pedalis, rbizomate ascendente apice 
lanuginoso. Caulis simplex, paucifoliatus, cum foiiorum paginis 
inferioribus, petiolis basique capituiorum laxe tomentosus. 
Folia radicalia subcoriacea, utrinque scabrida, ovata, acuta, basi 
rotundata vel in petiolum 1-2-pollicarem subito contracta, l|-2 
poll longa, apiculo-denticiilata ; superiora 1-2, minora vel 
bracteiformia. Capitula 3-4 lin. diam., fasciculato-spicata, spica 
terminaii, vel rarius in ramis brevibus eodem modo instructa. 
Involucra 7 lin. longa, purpureo tincta. Flores paliide rosei, 
involucre paullo longiores. Antherarum caudiculse ciliatm. 
Achcenium sericeum ; pappo rubido. 
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Tu]s^]S'an' : moLiiitain-Blopes at 6000 ft. near MengtzCj Ilau- 
eoch, 8 ; in \Yoods at Mengtze, A, Henry ^ 9851. 

Gerbera Henryi, Dunn ; a G, Delavayi^ Frauchet, bracteis in- 
volncralibus angustis, velcertius, quum plantae vivsB eoinparantur, 
iiervis prominentibus (A, Henry) distinguenda. 

Herha pereiinis, pedalis, acaulis ; rhizomate ereeto vel ascen- 
dente, fibres longos crassos emittente. Folia petiolata, sub- 
coriacea, supra glabra, subter prseter nerves albotoinentosa, 
ovata, 2|-6 poll, longa, cordata, apice obtusa, dentata vel 
irregulariter inciso-sinuata, iionnunquam basi lobis panels run- 
cinatis ; petioli alati, poll, longi. Scapa solitaria, meno- 
cephala, laxe lanuginosa, bracteis subulatis niultis provisa. 
Gapitulum radiatum, 1-lq- poll. diam. Involucnm ex basi 
turbinata campanulatum, 8-9 liii. longum; bractea3 exteriores 
subulatsB, interiores gradatim latiores, acuta). Flores radii dilute 
rosei, 10-11 lin. longi, ligula tubo eequali tridentata, biseriati. 
Antlierarum caudicul^e glabrse. Aclicenimn pnbescens, pappo 
albido. 

YuNiSTAis' : Mengtze, on grassy mountains in exposed rather 
barren spots, Henry ^ 9111. 

Crepis Phoenix, Dimn ; ex affinitate C. setosce^ Hall. f. 

Herha perennis, 6-18 poll, alta, rhizomate multicauli. GauUs 
uiidulatus, striatus, ramosus, setis flavidis plus minus indutus vel 
subglaber. Folia sessilia, chartacea, setis flavidis subter (prse- 
cipue in venis) conspersa, supra subgiabra, oblonga, acuta vel 
breviter acuminata, basi rotundata vel subcordata amplexicaulia, 
1|-2| poll, longa, margine setaceo-dentata. Gapitula corymbosa, 
s^epe numerosa, 6-9 lin. diatn., receptaculo nudo. Imolmrum 
4-6 lin. longum ; bractese uniseriataB cum paucis exterioribus 
brcvibus, laxis, linearibus, angustas, obtusse, margine scarioso, 
costa setis pectinata. Flores fiavi, 8-9 lin. longi. Aelicenia 
bruiinea, supra angustata, vix rostrata, striata ; pappo albo. 

YxiNifAiT : Mengtze, mountain pastures and waste places, local, 
Hancoclc^ 162, grass mountains at 6000 ft., A. Henry ^ 10290 : 
Yuniianfa, Dudouoo^ 293. 

Six out of eight of these specimens, collected at different times 
and places, had apparently sprung up after older stems had been 
destroyed by fire. It is possible that the species affects such 
pastures as are subject to periodical fires. 
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Crepis rapmiCEloid.es, a G. racemifera^ Hook, f., capitulis 

magiiis mitantibus distincta. 

Herha perennis, pedalis, glabra, rkizomate parvo, eonico. 
Gaulis striatiis, simplex. Folia cliartacea, inferiora ovata, 
gradatim acuta, basi subito in petioluni alatum contracta, 
poll, ionga, denticulata, petiolo 1| poll, longo, superiora lanceo- 
lata vel linearia, Integra, sessilia. Gajpitula racemosa, peiidiila, 
^ poll, lata, pedunculo pluribracteato, 1-2 lin. longo; recepta- 
culum nndiim. Involucrum 6-7 lin. longum; bractese exteriores 
breves, laxse, lineares, interiores nniseriatge, lineari-oblongse, 
acntm. Mores flavi, 9-10 lin. longi. Achcenia glabra, 

apice contracta. 

SzECHiTEN : Tacbienlu, Pratt^ 449. 

Lactuca Henryi, Bunny a L, sororictf Miq., acbmniis foliisque 
sessilibus distincta, 

IIe7^ha elsbtsL, Gaulis fistnlosus, foliosiis, striatus, glaber. 
Folia sessilia, papyracea, utrinque sparse setosa, media ambitu 
ovata, pinnatifida, 4-7 poll, longa, lobis panels ovatis obtusis, 
sinibus angnstis, terminali ovato aenminato, superiora lanceolata 
Integra. Gapitula paniculnm inagnam formantia ; pedunculi 
bracteolati, setoso-pubescentes, floribns ssepe longiores. Involii,- 
ermn pluriseriatum, 6-7 lin. iongnm ; bractese lineari-lanoeolatie, 
acutm, exteriores paucse, gradatim breviores. Flores violacei (P), 
9 lin. lonffi. Achcenimn 4-5 lin. longum, oblongum in rostrum 
attenuatum, rubrnm, rostro pallido, dnplo breviore, compressum, 
obtuse costatum, puberuium ; pappo albo. 

Yunnan: Pnerb, at 4500 ft., A, He^iry^ 13494. 

Lactuca humifusa, Bunn • L. stolon if er am ^ A. Gray, referens, 
sed foliis niajoribiis siniiatis vel angulatis, aebseniisque setiilosis 
distincta. 

Re7'ha stolonifera, stolonibus ex caulium basi axiilisque 
orientibus. Gaules plures, debiles, prostrati, glabri. Folia 
petiolata, membranacea, sparse puberula vel glabra; inferiora 
nonnulla runeinata, lobis lateralibus panels, oblongis, aentis, 
vel ad dentes in petiolis alatis reductis, lobis termiualibns magnis, 
longis, rotundatis, snbeordatis, angulato- vel sinuato- 
dentatis (dentibus apicnlatis), qnam folia tota 2-3-plo brevioribus; 
inferiora cetera superioraque lobis his terminalibus conformia, 
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minora, minus cordata ; suprema basi cuiieata. 
diam., in corymbis paucifloris laxis atteniiatis disposita ; 
pediinculis brevibus ?el longissimis. Involucrum 1-5 lin. longuin ; 
bractese glabrsB, uniseriatse, cum exterioribus perpaucis setaceis, 
obtusse. Mores flavi, 7-8 lin. loogi. Aclmnia immatura ad 
apicem attenuata, costis setulosis ; pappo albo. 

Hupeh : Patung district, A, Henry, 4761 ; Szechuex : 8outli 
"Wusban, A, Henry ^ 5762. “ A cliff plant remarkable for its 

spreading stolons whicli sometimes cover the ground.” — Henry, 

Lactuca Prattii, Dunn ; a specie bengalense L.Jilieata, Duthie, 
floribus parvis, foliisque supremis integris distiugiienda. 

H&rba perennis, pr^eter inflox’escentiain nonniinqiiam setiilosam 
glabra. Oaulis ssepius simplex, foliatus, striatus, bipedalis. 
Folia ambitu lanceolata, runcinato-pinnatifida, 4-7 poll, longa, 
lobis fortiter reflexis linearibus, acutis, rarius paucidentatis vel 
lobatis, terminali angusto ; inferiora alato-petiolata, petiolo basi 
lato semiamplexicauli ; superiora sessilia, caulem auriculis magnis 
amplecteutia ; suprema linearia integra. Capltula 2-4 lin. diam., 
anguste paniculata ; pedunculi ssepius iloribus breviores, panel- 
bracteolati. Involucrum pluriseriatum, 4-5 lin. longum ; bractem 
lineari-oblongse, obtusse,exterioribus paucis gradatiinbrevioribus. 
Flores violacei (?), 5-6 lin. longi. Achcema 2i lin. longa, 
oblonga, abrupte breviter rostrata, rubra, cum rostro pallido, 
striata, compressa, margine setulosa; pappo albo. 

SzECHUEH : Tacbienlu, Fratt, 502, Soulie, 608 ; Tongolo, 
Soulie, 369. 

Lactuca umbrosa, ; A L. macrorJiiza, Hook, f., caule 

apbyllo vel unifoliato differt. 

Ilerba subscaposa, biennis, glabra. Gaults simplex, 1-0-foliatus, 
fistalosus, striatus, 1|-4| ped. altus, petiolata, niem- 

branacea, nunc runcinata, lobis lateralibus paucis ovatis obtusis 
vel ad dentes in petiolis alatis reductis, lobis terminaiibus, 
magnis, 2-3 poll, longis, ovato-sagittatis vel trianguluribus, 
anguloso- vel sinuato-dentatis, dentibus apiculatis, quain folia 
tota 2-3-plo brevioribus, nunc lobis carentia. Ccqjiiiila 4 lin. 
diam., pauca vel numerosa, paniculata, pedunculis bracteolatis 
breviora. Xnvolucrmn pliiriseriatum, 4—6 lin. longum ; bractese 
lineari-oblongse, obtusse, exteriores paucee gradatim breviores. 
Flores purpureo-rosei, 5-7 lin. longi* Achtenia rubra, linearia, 
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apicein rostro gracili attenuata, compressa, multicostata ; rostrum 

flavmn, actoio 3-*4-plo brevius ; pappo albo. 

Yunkak : in sliade on dry clay walls of ravines in forests near 
Szemao, A, Henry ^ 11694, 11694 A. 

Prenantbes glandulosa, I>unn\ a P. scandente. Hook. f. et 
Thoms., pedunculis glanduliferis differt. 

Herla l-l|-pedalis, superiie dense setaceo-giandulosa, infra 
glabra. Gaulis simplex, foliatus, striatus. Folia petiolata, 
siibcoriacea, triangulato-cordata, prseter petiolum 2-4 poll, longa, 
irregulariter sinuato-dentata, dentibns apiculatis ; inferiora 
petiolo gracili baai dilatato amplexicauli mquilonga ; media petiolo 
alato in vagina oblonga abeunte r suprema oblonga, sessilia, 
ampiectentia. Gapitula numerosa, ^ poll, diaiii., paniculata, 
pedunculis bracteolatis ssepius sequilongis. Involucrum 6 lin. 
longum ; bractese lineari-oblongSD, interiores obtusse, glabrae, 
violacese, exteriores paucae, lineares, glanduliferse. Flores 9--10 
lin. loDgi, styli rami tenues. AcJi(^nia S lin. longa, pallida, 
leviter compressa, 6-striata, apice basi.q^ue paullo contracta ; pappo 
sordido. 

Grown from seed received from West China by Mr. A* K. 
Bulley. 

Prenanthes JDujin; a P. Maslana, C. B. Clarke 

involucre imbricate distincta. 

Herha elata, prater paginam inferiorem foliorum pedunculosque 
nonniinquam puberulos glabra. Gaulis simplex, foliatus, hstulosus, 
striatus. Folia petiolata, membranacea ; media piniiata ambitu 
ovata, 6-12 poll, longa, pinnis 2-6 ovatis lanceolatis, petiolulatis 
vel sessilibus, irregulariter sinuato-dentatis, incisis, lobatis vel 
subintegris, dentibus apiculatis, lobo terminali similariter iiiciso, 
magno, triangulari j suprema lanceolata, pinuati-lobata vel 
serrata, sessilia. Gapitula 2-3 lin. diam., 6--dora, numerosa, 
paniculata, pedunculis bracteolatis ssepius quam flore brevioribus. 
Jif^ 2 )< 3 ?wr«mpluriseriatum, 6 lin. longum ; bractese lineari-oblonga?, 
obtuse, exteriores paucse, gradatim breviores. Flores rosei, 7 lin. 
longi ; styli ramis brevibus. Achcenia vix matura, rubra, com- 
pressa, striata, apice paullo contracta ; pappo albo. 

SziEcmjEK : N orth Wushan, A. Henry ^ 7022, 7022 A ; Txj]sr]srA.if : 
Peng Chen Lin, mountain forests, 7000 ft., A. Henry ^ 11214. 
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Agapetes parviHoraj Burnt ; floribus A, i)ilife Ilouk. f., 
affiiiis, aliter longe distaiis. 

Arhor 20“pe(ialis vel fmtex alte scaudens varie deseripta, 
omiiiLiQ glabra. Bolia alterna, sessilia, laaceolata, 6-9 poll, 
lunga, apice acuminata, basi subcordata, Integra, coriacea., nervis 
supra impressis, subter prominentibus. Racemi paucifiori, ^--14 
poll. longi, in axiliis sessiles, basi squamis laxis cincti. Flores 
pedicellati, pedicellis 6-11 lin. loiigis, deflexis, apice artieulatis. 
Calyx 5-dentatus, dentibus ovarium bis excedeiitibus, eoroilic 
dimidio superantibus, lanceolatis. Corolla campanulata, 2-3 lin. 
loiiga, ad dimidium 5-fida, lobis lanceolatis, apice rcvoiutis. 
Stamina vixexserta, blamentis glabris, liberis, antheras colnereutes 
fere sequantibus, aiitberarum tubulis dorso bicalcaratis. Stylus 
filifbrmis. Bacca4< lin. diam. Semina numerosissinia, pyriforniia, 
I lin. longa. 

Ytjnnan : Mengtze, south-east forests at 5000 ft., A. Henry ^ 
10488 and lOliSS A. 

Agapetes vaccinioides, Bunn ; inter species asiaticas raceinis 
elongatis distinct a. 

Arhor oO-pedalis vel frutex alte scandens varie descripta, 
filamentis exceptis glabra. Folia alterna, sessilia, lanceolata, 4-7 
poll, longa, apice sensim acuminatissima, basi rotundata vel 
subcordata, Integra, coriacea, nervis supra impressis subter 
prominentibus. Racemi multiflori, unilaterales, 2-6 poll. longi^> 
l-3ni in axillis dispositi, basi squamis parvis cincti. Flores 
rubri (?), pedicellati, pedicellis 3-5 lin. iongis, bracteolatis, sub 
Acre artieulatis. Calyx 5-dentatus, dentibus lanceolatis, ovario 
fBqualibus, corolla 3-4-plo brevioribus. Corolla campanulata, 2 
lin. longa, lobis tertiam partem corollse aperientibus, triangulari- 
bus, apice reflexis. Stamina Vys. exserta, filamentis ciliatis liberis, 
antheras eobferentes fere asquantibus, autberariim tubulis dorso 
bicalcaratis. Frucius ignotm, 

Yunnan : south of Eed River, A. Henry ^ 13664 ; Mengtze, 
south-east mountains at 5000 ft., A. Hmry^ 10707. 

.aSschynaiithus (§Microtriclium) buxifolius, ; foliis iis 

JS, Hilclehrandii^ Hemsl. (Bot. Mag. t. 7365), similibus sed ab eo 
corollse lobis subaequalibus et seminum pilis brevissimis diiiert, 

Fruticulus ramosus, procumbens veladscendens, fere undique 
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glaber, caulibus vel ramis 

distincte petiolata, crassa, f fere orbicularia 

variabilia, sffipius oblongo-lanceolata, inte . venis 

a^pissime circiter semipollicam, “btuBiuacuk. ^ 
obLletis. Flores coccinei, absque 
l^poll. longi,m axillis rXra, line 

iTfss: Jtt'ir:— •*: 

papillosa,tubulosa, areuata, tube sursum 

ibii,..., 7-» li,.. dia„e..o, " "tl 

datisintuspuberulis. S#aw»«^didynama,6 ’ ^u. 

ultra eoroll® medio adnata, per totam longitudinem parte eiana 

r“rprii . ...b.™ .pp-i«.b.. ““xrSrtS 

i- lin. altus. Ovarium nudum, longe stipitatum , J , 

Iwuibus tee^ibu, »i™., 

atipitata, clavata, cum stylo persistente 

ferruginea, papillosa, utrinque breviter mouotncha cum piUs 

circiter 1| hiivlonga. _ ^ mnni 11217 ; wooded moun- 

fc,i„ „.gs .bove the Eed Eiv», 6000-7000 it, S-coci. S97. 

^scbynanthas hamilie, Mmd.-j bf^bitu omnmo .S- 

H,m=i. (E.t M.g. t. 7366), differ, coroll. lob., tere 

epiphjtio.. (6de H.,,r,,i), ,.t rido.ur c^dk 
i„o™.oto i ro.i 3-6 poll, longi, cor. ice ferrog.neo 
Folia, .pom vel ed >010™ ramoram Honterorum coi.teila, d...incle 
pe.iola,.., OT..«, coriKc., .p.itbolat. vel obovata, m.tima l o 
earia apiee rotundata, basi cuiieata, primum utrinque paice 
p;be;uir, margine recurva, vonis obsoletis. F^ — 
circiter pollicares, in axillis folioruui superioram 
pedicellLi, pedicellis gracilibus quam flores 

Oalya- piiberulus, circiter 2 liu. longus, submquaiitei oloDus 
lobi baud ad medium counati, lauceobiti, . . 

tubulosa, areuata, tube sursum leviter ampliato, lutus i 

medium papillose; limbus obliquus, 3^ Im. ’ exsertl- 

lequales, ciliolati. Stamina didyriama, longiora, 3-d liu. exseita , 

filamenta glabra, fere filiformia, ad corolla ^ ^s 

antberse approximate. Fisous cartiosus, cupularis, g Im. a . 
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Ow/nwm sessile, ac stylus breviter exsertus parcissime miniifceqiie 
glaiiduioso-puberulum. Capsiila ignota. 

Yunnan: on trees, Szemao forests, 5500 ft., .A. Heury^ 13201. 

Ehabdothamnopsis, // msL 

Cyrtandraceamm genus novum ex affinitate Boem et Strejrto- 
carjpi, adspectu aliquanto BJidbdothamni Solan dri e l^ova 
Zeaiandia. 

Calyx fere aequaliter 5-partitus, segmentis angustis acutis. 
Corolla oblique tubuloso-canipanulata, curvata ; limbus sub- 
bilabiatus. Stamina 2, antica inclusa, tubo infra medium affixa ; 
antbersD apice conniventes vel cobserentes, barbatae, locuiis 
demum divergentibus apice confiuentibus. Capsida elougata, 
torta; semina minutissima, numerosissima. — Fruticnhis nanus, 
ramosus. Bolia parva, opposita. Mores mediocres, asillares, 
solitarii. 

^ Ehabdothamnopsis sinensis, ffemsl,, species unica. 

Brufieidus debilis, a basi ramosus, ut videtur procumbeiis, 
Lonicerce speciebus nonnullis simillimis. Caules rainiqiie graciles, 
vetustorum cortice ferrugineo desquamanto, rarnulis ultimis 
puberulis. Folia opposita, quam internodia ssepius longiora, 
breviter petiolata, membraiiacea, circumscriptione variabilia sed 
sgepius ovato-lanceolata vel obovato-lanceolata, interdum fere 
orbicularia, |“2 poll, longa, saspius circiter sesquipollicaria, basi 
semper plus minusve cuneata, apice acuta, obtusa vel rotundata, 
nisi partem tertiam iiif eriorem crenulato-serrata, simul in margine 
eiliolata, utrinque primum parce puberula, deinde glabrescentia. 
Mores circiter 1| poll, longi, axillares, solitarii, graciiiter pedi- 
cellati ; pedicelli quam folia nunc longiores nunc breviores, 
ebracteolati. Galycis pubescentis segmenta 5, asqualia, iineari- 
lanceolatn, circiter 3 lin. longa, acutissima. Corolla 1|-1|- poll, 
longa, puberula, intus glabra, tubuloso-carapanulata ; tubus 
leviter curvatus, prope basin circiter 2 lin. diametro, sursum 
sensim dilatatus, 4-5 lin. diametro, longitudiiialiter striatus; 
limbus oblique bilabiatus, lobis rotundatis, labii inferioris longi- 
oribus. Stamina 2, antica tubo inclusa ; filamenta infra medium 
tubo affixa, dilatata, apice incrassata ; antherse cobserentes, dense 
barbatae. Discus leviter oblique cupularis. Ovarwn elongatum, 
styloque pubescens, distincte biloculare, ovulis numerosissimis ; 
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stylus filiformis, vis exsertus, stigmate distincte bilamellato. 
Gapmla pubesceus, immatura cum stylo persiatente sesquipo^ i- 
earis, matura absque stylo circiter pollicaris, valvis tortis. 
Semirm numerosissima, oblouga vel ovoidea, ^ Im. longa, 
Litrinque apiculata, foyeolato-reticulata. 

Szechton: near Taehienlu,P««. 147; Yunnan : Tunuautu, 

Duclouoc^ 120. 

Gnercus (§ Pasania) Carolina, Skan-, Q. pallida,^ Blume, 
similis, sed foliis serratis, eupulse squamis 'arete adpressis, glande 

majore, differt. , i a- 

Arbor 40 ped. alta {Henry). BamuU juiiiores paulum sulcati, 

griwsd, sparse couspicneque lentieellati. Folia oblonga, 5-6 poll. 
fonga, l|-2 poll, lata, acuminata, basi cun eata, supra medium 
sertata, axillis nervorum primariorum tomentosis exceptis glabra, 
costa et nervis primariia lateralibus areuatis utrinque circiter 20 
supra leviter impressis, infra conspicue elevatis ; petioli 6-9 lin. 
longi. Pforesdesunt. JVwctws maturi solitarii secus pedunculum 
craLum dispositi. Cupula patelliformis, 1| poll, diametro; 
squamse multoseriat®, arete adpress®, glabra, incrassat®, basi 
lat®, superiorum apice apiculat®. Qians depresso-globosa, 

glabra, nitida, 14 lin. alta, l-f poll, diametro. 

Yunnan: Talang, 6000 ft., .Hewry, 13239. 

The species is named in memory of Caroline, tbe deceased wife 
of Dr. Augustine Henry. 

Pellaa squamosa, Sope et 0. H. Wright-, F. geraniafoliam, 
Dee, et Oheilanthem KirMi, Hook., simulans, differt frondibus 
basalibus subter dense squamosis. 

Stipites egespitosi, paleis lauceolatis deciduis vestiti, castanei, 
1-6 poll, longi. JTron des hasilares de\toide2d, bipinnatifidsB, supra 
glabree (costa parce squamosa excepta), subtus paleis lauceolatis 
acuminatis stramineis dense vestitsB ; frondes superiores deltoidep, 
bi- vel (in parte inferiore) tri-partitse, lobis oblongis obtusis, 
supra glabrsD, subtus albido-farinosce et ad costas squamoasc. 
^ori lineati, integri, multisporangiati : sporse globosse, 45-55 p 
diani. 

Yunnan : Yuanebang, 2500 ft., A, Henry^ 13209. 
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Scottish Freshwater Plaketok. — ISTo. I, By W. West, 
F.L.S., and G. S. West, M.A., F.L.S., Professor of Natural 
History at tbe Eoyal Agricultural College, Cirencester. 

(Plates 14 - 18 .) 

[Read 18th June, 1903.] 
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I. — Iktrodhctiok. 

A COKSTBERABLE amount of work has been done at the phyto- 
plankton of the freshwaters of Western Europe and even of 
Africa, but up to the present little attempt has been made to 
investigate the freshwater plankton of the British Islands. 

The first paper dealing with this subject was a short description 
of some plankton from the Isle of Mull, published by Borge in 
1897. Another and more comprehensive paper has dealt with 
the plankton of Lough Heagh, Lough Beg, and the Upper Eiver 
Bannf. A ‘‘Preliminary Eeport on the Phytoplankton of the 
Thames ” has also been recently published by Ur. FritschJ. These 
are the sole contributions to British freshwater phytoplankton 
np to this date. 

The present contribution deals with plankton-material collected 
from lochs in different parts of Scotland and the Outer Hebrides. 
By means of two successive grants obtained from the Eojal 
Society during 1901 and 1902, we have been enabled to investi- 
gate the Alga-flora of large areas of Scotland, particularly of the 
north and north-west. The collections were very varied and 

* O. Dorge. “ Algologiska Notiser : 4. Siisawasser-Plankton aus derlnseln 
MiiU.” Botaniska Notiser, 1897. 

t W. West & G. S. West. “A Contribution to the Freshwater Aigfc of the 
North of Ireland.” Trans. Roy. Irish Acad, xxxii. sect. B, part i., August 
1902. 

t F. E. Fritseh. * ** Preliminary Report on the Phytoplankton of the Thames.” 
Ann. Bot. xvi., Sept. 1902. 
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rich, but, owing to the extensive nature of the districts that 
required investigation, comparatively little time could be devoted 
to the special work of plankton-collection. As the mass of 
material collected is representative of one of the richest and 
most prolific areas in Europe for freshwater algae, it will require 
considerable time to thoroughly work up, and for this reason we 
have thought it advisable to publish the few planktou-algai 
separately. 

The plankton-material was obtained in the usual way by usmg 
long conical nets of very fine miller’s silk. On some of the lochs 
on which boats could not be obtained, good material was collected 
by taking up a position on rocks at a distance from the shore 
and bailing the clear water through the nets for an hour or more. 

The plankton was found to be very rich in Desmids, and 
several very interesting new species were obtained. 

A few Peridinieae, Rhizopods, Rotifers, &c. have been noted 
from the different collections, and for the determination of 
certain of these forms we express our thanks to Mr. E. Lemmer- 
mann of Bremen. He has also examined some of the material 
from certain of the lochs for alg®, and we have included one or 
two species which he noted but which we ourselves had not 
observed. 

II.— Detailed Account of the Plankton of the Lochs 

INVESTIGATED. 

In the tabulated descriptions of the plankton-collections the 
ridative frequency of a species is indicated by the letters ‘^ccc” 
= very abundant, “ cc” = common, “ c ” = fairly common, ‘‘ r ” 
= infrequent, “ rr ’’ = rare, and “ rrr ” = very rare. 

The plankton from the following eleven Lochs was mostly 
collected in the summer and autumn, and is tabulated separately 
from a few small collections made in the South of Scotland^uring 
the spring. 

Jjoch ShiUj Loclh G> Q-1i(it1)1i JBTidid SutheTlcind. 

The collections were made in August 1901, and on botH lochs 
boats were used. The material obtained from Loch Shin was 
collected from a broad part towards the south-east end of the 
loch. Although this loch is 17 miles in length, it scarcely 
averages half a mile in width : it is 270 feet above the sea-level 
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and IS situated m a wild hilly district, although the hills in the 
immediate neighbourhood seldom rise higher than 1500 feet. 

oeh a G-harbh Bhaid Mhoir is situated in a very wild region 
north-west of Ben Arcuil (25S0 feet), and is very deep for its 
size ; it IS about a mile and a half in length and less than a 
quarter or a mile broad. 

The two Eotifers Notholca longispina, Kellicott, and Anurma 
cocHeans, Gosse, were abundant in both these lochs The 
Heliozoan Clathrulina elegam, Cienb., was by no means un- 
common m Loch Shin. Oeratium Urundinella oecui-red in both 
was particularly abundant in Loch a Gharbh Bhaid 
Mhoir. ^ Iroin the latter loch Lemmermann reports the occur- 
rence of Feridinium Willei, Huitfeldt-Kas.^. 

Loch Mor Bharabhais, Lewis, Outer Hebrides. 

_ This loch is a little more than a mile in length and rather less 
in width ; it is situated near Barvas quite close to the sea and 
IS somewhat shallow. The surrounding land is not many feet 
above sea-level, and the margin of the loch is in some places 

quite sandy. The material was collected in Au<^ust 190“’ bv 
means of a boat. ^ ^ ^ 

The Eotifer Anuresa cochlearis, Gosse, was abundant, and the 
three following species of Ehizopods occurred profusely •— 
Arcella discoides, A. mlrjaris, A. vulgaris war. gibbosa, uni 
Tnnema enehelys. A long-spined fom of Mallomonas aoaroides 
Perty, was also observed, but not in abundance. One of the 
features of this plankton was the abundance of the lower forms 
of tlie green algae. 

Loch Laxadale, Harris, Outer Hebrides. 

This loch is situated amongst rocky' hills near Tarbert, the 
highest mountain in Harris (Clisham, altit. 2622 ft.) bein- onlv 
t ree miles distant. It is about one and a half miles Tong, a 
quarter of a mile in width, and is about 40 ft. above sea-level. 
Ihe matenal was obtained on a stormy day in August 1902 
when there were very large waves on the loch, by pas^ng a large 
volume of water through one of the silk nets. The followin-^ 

Ehizopods were observed Biffiugia jnjrl 
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Lock Nan Eun, Lock Shealtur, N Uisi^ Outer Hebrides. 

The material was collected in very stormy weather in August 
1902, by allowing a large volume of water to pass through silk 
nets. 

Loch Nan Eun, which is about two miles in length and very 
little above sea-level, has both rocky and peaty surroundings. 
The plankton contained the following Ehkopods : — Arcella 
mlgaris (gigantic form), JDiffiugia ^yriformis, Euglypka aheolata^ 
Epkenoderia lenta^ and Trinema enclielys. The Eofcifer Notkolca 
longisgina was also in abundance. It was the richest plankton ' 
we have examined for Desmids. 

Loch Skealtur is not more than half a mile in length, and is 
very little above sea-level; its surroundings are both rocky and 
peaty. The following Bhizopods were abundant in the plank- 
ton \—I)ifflugia ggyriformis^ Gentropyxis cmileata^ Euglypka 
ciliaia, and Oyphoderia Ampulla. 

Loch a Bbursta^ Benbecula^ Outer Hebrides. 

This is a small loch situated towards the centre of the island 
amidst surroundings of rock and peat. It is not more than half 
a mile in length, and the material was obtained by passing a 
large volume of water through the nets. The collections were 
made in August 1902. 

Lock Tay^ Loch Katrine.^ Loch Achray, Perthshire. 

Loch Tay is about twelve miles long and 290 ft. above sea-level ; 
it is situated in proximity to high mountains which reach an 
altitude of 4000 ft. The opportunity thoroughly to investigate 
this loch did not occur, and the plankton-collections were made 
in July 1902 from near the head of the loch 

Loch Katrine is about seven or eight miles long and 364 ft. 
above sea-level ; it lies in the midst of mountains from 2000- 
8000 ft. high. The plankton was obtained from the outlet of 
the loch in April 1908. 

Loch Acbray is a little more than a mile in length and 276 ft. 
above sea-level. It receives its w^ater from Loch Katrine, which 
is only a mile and a quarter distant. The plankton was obtained 
over the deeper parts of the loch, in April 1903, and is very 
similar to that obtained from Loch Katrine. 

* [Since the above was written, further plankton collections have been made 
in July 1903.-0. S. W., 3rd Sept., 1903.] 
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The two Eotifers Motliolca longispina, Keliicott, and Anurcca 
eoelilearis^ Gosse, were very abundant in the plaiilvton of Locli 
Tay ; and the following Ehizopods occurred : — Ajrcella discoidesj 
A. imlgaris var. giblosa^ Diffiugia gJobulom^ Muglgplia cdveolata^ 
and Trinema enehelgs. 

In Loch Katrine the Bhizopods Ggphoderia Ampulla and 
Trinema enehelgs were abundant, 

111 Loch Achray JPerklinitmi fabiilatum was abundant, and 
Microgromia sociaUs, Biploplirys Areherii, and Arcella milgaris 
were observed frequently. 

The Heliozoan Clathrulina elegans was plentiful in the plank- 
ton of all three lochs. Ceratmm tetraceros was observed from 
Loch Katrine. 


Jjoeh Boon, Agrsliire, 

Loch Doon is the largest loch in the South-west of Scotland, 
being some five or six miles in length. The head of the loch is 
situated near high mountains, which reach an altitude of 2668 ft. 
on the one side and 2761 ft. on the other. The material -was 
■collected in May 1902, chiefly towards the south end of the 
loch. 

The Eotifers Notholca longlspina, Keliicott, and Anurma 
Gochlearis, Gosse, were abundant ; and Feridinium Willei, 
Huitfeldt-Kaas, and Mallomonas acaroides, Perty, were also 
frequent. 

The following Ehizopods were also obKserved in the plankton : — 
Qentropgoois aculeata, J^ahela collaris, JSf, flalellulum, and 
Buglgplia Giliatcu 
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The Plankton from three of the more Lowland Lochs was not 
rich, and contained no Desiiiids; it has therefore been placed in 
a separate table, as it is so very different from the rest of the 
material obtained from the more hilly regions. 

'Plankton from Loch Thom^ Penfrews’hire; Loch Humphrey, 
Lumhartomhire ; and Loch Wood-end, Lanarlcshire. 

The material was collected from these three lochs in April, 
1903, by allowing the water near the outlet of each loch to pass 
through the nets for some time. Few- species were obtained, 
and this is to be chiefly attributed to the earliness of the season. 

Loch Thom is about one and a half miles in length, and is 
600 ft. above sea-level, with high moorlands at its head. 
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Loch Ilumplirej is less than a mile in length, and is situated 
at an altitude of over 1000 ft. 

Loch Woodeiid is a small lowland loch about 260 ft. above 
sea~level. 

Peridinium tabulatum and Glenodinium cinetmn were frequent 
in Loch Humphrey, and Geratium iefraceros^ Schranck, was 
present in Loch Thom, The Eotifer Anurma cochlearis^ G-osse, 
was abundant in both Loch Thom and Loch Humphrey. 

III. — Systematic Account of the most inteeestino 
Species in the peeceuino Plankton Collections. 

Owing to the extraordinary richness of the Scottish plankton 
in Desmids, the following account is almost entirely concerned 
with these plants, and in it we have attempted to clear up many 
of the difficulties of their nomenclature. 

With the permission of Sir John Alurray, we have included 
in this account six Desmids from the plankton of Sutherland:-- 
Ptiastrim vernicomm^ planctonicim^ var. n. ; 

Micrasterias Murrayi^ sp. n. ; XantMdimn suhhastiferum^ West, 
and var. Murrayi^ var. n, y BiaumHrmi jaculife^-um^ West, var. 
subexcavatum^ var. n. ; Half s, var. ciirvatum, var. n.; 

and Irevispimwi, Breb., var. Borge : material con- 

taining specimens of these has been collected and kindly 
forwarded to us by Mr. J* Murray, of Edinburgh, who is engaged 
on the Lake Survey (Pullar Trust). These are included because 
of the interesting comparisons they afford with other Desmids 
observed in our own plankton collections. 

Class CHLOEOPHYCEJE. 

Order Con jugat SB. 

Pamily I) E s M I n I A c E iE. 

G-enus Geniculaeia, 

1. G. ELEOANS, sp. n. (PI. 14. tigs. 1, 2.) 

G. elongata, cellulis diametro 20-28-plo longioribus, leviter 
curvatis, cylindricis, polls leviter dilatatis et hrmioribus ; mem- 
brana dense et irregulariter asperulata j chromatophoris 2, 
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parietalibus, laxe spiraliter contortis, anfractibus pyre- 

noidibiis in serie singula immerosis. 

Long. cell. 303-427 fx ; lat. cell. 14-16-r3 fx ; lafc. apic. 17-18*5 /.f. 

Mah. Loch ISfan Eun, N. TJist:, Outer Hebrides. 

This interesting Desmid occurred in small quantity amongst 
other rare species in the plankton collections from the abore- 
mentioned lake. It is distinguished from Genimlaria apiro- 
tmnia^ De Bary, by its narrower and more elongate cells, and by 
the fewer turns (from one and a half to four), and therefore the 
laxer disposition of the two spiral chloroplasts. 

The cell-wall is rough with small sharp granules as in G, spiro- 
tmnia and the rough species of the genus Gonatozpgon, Each ceil 
possesses a prominent nucleus embedded in a small mass of 
protoplasm near its central portion. 

Genus Closteeihm, NitzscJi, 

2. C. Cynthia, Be Not. Besm. Ital. 1867, p- 65, t. 7. f. 11. 

Var. ciJEYATissiMUM, var. n. (PL 14. fig. 3.) 

Yar. cellulis plus elongatis et multi incuryatis; pjrenoidibus- 
6 in chromatophora unaquaqiie. 

Lat. 12*5 p ; apicibus 88 p inter se distantibus. 

Mah. Loch a Bhursta, Benbecula, Outer Hebrides. 

This variety is much elongated without changing the curvature, 
so that although the apices are only 88 apart, a distance of 
102 p can be measured across the curvature. The curvature 
occupies 210° of arc, which is greater than any curvature 
recorded for this genus. 

Genus Etjastehm, Bhrenh. 

3. E, yeeexjcoshm, Bhrenh. i BalfSy Brit • Besm* 1848, p. 79, 
t. lL„f.'2. . , 

Yar. PLANCTONiCTJM, var. n. (PL 15. fig. 4.) 

Yar. sinu late aperto; lobis lateralibus integris, obtuse conieis. 

Long. 90 p ; lat. 91 p ; lat. isthm. 19*5 p. 

Nab. Loch Euar, Sutherland {J. Murrap) I 

This striking variety occurred plentifully in the plankton of 
the above-mentioned lake, and is characterized by the conical 
outstanding lateral lobes with entire margins. With the excep- 
tion of the sinus, which is widely open, the rest of the characters 
are as in the typical form. 
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Genus Miceastebias, 4<?A. 

4. M. 3IUEEATI, sp. n. (PI. 15. figs. 1, 2.) 

M. mediocre, tam longa quam lata, profundissinie eoustricta, 
,<inu acutangulo late aperto ; semicellulae late subsemicirculares 
<jt profunde quicquelobse, incisuris inter lobes late apertis ; lobe 
polari cum lateribus subparallelis, prope apicem subito dilatato, 
apiee retuso-emarginato, angulis emarginato-dentatis, cum denti- 
eulo minuto intra marginem angulos emarginatos versus ; lobis 
lateralibus asqualibus, in lobulis sequalibus 4 divisis, mcisura 
mediana multe profundiore, lobulis emarginato-dentatis ; cum 
serie denticuloruin minutorum intra margines incisuroruin pri- 
mariariim 4 et sinus. 

Long. 142-151 p ; lat. 142-147 /i ; lat. istbm. 18/^. 

Rob. Loch Buar, Sutherland {J. Murray) ! 

This species was in abundance, and its characters, which are 
very constant, do not agree with those of any described species 
of Micrasterias. The incisions between the lobes and lobules are 
all widely open with concave sides, which causes them to be 
widest about the middle. The sinus, which is more open than 
that of any other incised Mtcrastei'ias, is one of the most striking 
features of the species. 

The only two spiecies with which it could be confounded are 
J/. papilUfera, Breb., and M. radiosa, Ealfs (particularly var. 
ornata^ Nordst.). 

From fjdfillifeTa it is distinguislied by the widely open 
sinus and iiicisioiiSj which are also deeper, and by the very 
different form of the polar lobe. It is distinguished from 
M. radiom by the widely open sinus and incisions, which are not 
so deep, and by the absence of the further subdivision of the 
superior lateral lobes. 

ilT. JkEuTrayi possesses a series of minute denticulations along 
the margins of the sinus and each of the incisions between the 
lobes. This character is present iu M. papillifera, and also in 
M. radiosa var. ornata. 

Var. TEIQTIETEA. (PI. 15. fig. 3.) 

Var. cellulis triquetris, a vertice visis triradiatis. 

Long. 163 ju ; lat. 151 p . ; lat. istbm. 16 p. 

BTeJ. Loch Boon, Ayrshire. 

This extraordinary variety is of great interest, as only one 
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otlior triangular form of this genus has been previously observedj 
viz., J/. pmnatlfida, Rails, var, trigona, West (in Journ. Bt>t. 
xxvi. (1S88) p. 206, t. 291. f. 15)* 

G-enus Xaxthiditjm, Ehrenh, 

5. X. ANTILOPCE0M, Kut;:i, Spec, Algar, p. 177. — Cosmarium 
antilopoeuin, Brch, In Linnwa^ xiv* (1840) p, 218. X. faseicu- 
latum, Ralfs^ JBril, Desni, (ex pa-rte), t. 20. f. 1«, e. 

The plankton-forms of this species are numerous and variable. 
Many of them are strictly typical, but more often they are not. 
One of the most abundant forms has tlie spines much reduced 
in size and number, some of the angles being occasionally quite 
destitute of spines. Th.e semicells are also somewhat inflated. 
<P1. 16. fig. 1.) 

Long, sine spin. 51-55*5 ju ; Lit. sine spin. 44-50 /.i ; long. spin. 
2-9*5 p ; Lit, istlim. 14*5-14 p. 

Hah, Loch Doon, Ayrshire. 

6. X, COXTBOYEESUM', West ^ G. S. Wesf^ m Journ, Linn, Soc,, 
Boi, xxxiii. (1898) p. 298, t. 17. f. 2. — X. antilopoeum? var., 
West ^ G. S, West^ in Trans. Linn, Soc,^ ser. 2, Lot. v. (1896) 
[). 252^ t. 16. f. 1. 

Var. PLAXCTOXICUM, var. n, (PL 16 . figs. 2, 3.) 

Var. major ; sinu minus aperto, lineari, ad extremum ampliato ; 
semieellulis in cenlro serobiculatis et cum tumore parvo ; a 
vertice visis ellipticis cum tumore parvo in medio utrobique. 

Long, sine spin. 49-52 p ; lat. sine spin. 46-49 p ; long. spin. 
16-23 p ; lat. istbm. 12*5-13*5 p ; crass. 31 p. 

Hah. Loch Shin, Sutherland, 

This variety was extremely abundant from Loch Shin, and its 
characters are so striking that it might jierhaps be i\‘garded as 
a distinct species (X. planctonicwm'). The cells are larger than 
those of X controversum, the sinus is closed, the spines are 
longer, and tliose of the inferior angles are less divergent ; in 
the centre of the semicells is a scrobiculated area wliieh is 
thickened and shows as a protuberance in the vertical and 
lateral views. As in typical X confroversim^ odd spines of this 
variety are frequently replaced by a pair. 

It sLould be compared with X. tetracantlium^ W, B. Turn, ( in 
Kongl. Sv. Vet.-Akad. HandL Bd. xxv. (1893) no. 5, p. 101, 
JO0BK. — B0TA1^Y, VOL. XXXT. 2 S 
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t 13. f. 29), from wliich it differs in its hexagoiiai semiceils, 
closed sinus, and longer spines. 

7. X. TETRACEFTEOTiJM, Wolle, Besm, U. S. p. 95, t. 22. 
ff. 8, 9 ; West ^ G. S, West, in Trans, Linn, Soc,^ ser. 2, JBot,Y. 
(1896) p. 253, t. XV. f. 24.— Arthrodesmus incrassatus, Lagerh. 
in. Of vers, af K. Yet.-Ahad. Torli, (1885) no. 7, p. 242, 1 . 1 . f. 18. 

A form with a more pronounced central protuberance. (PI. 16. 

fig. 7.) 

Long. 58 p; lat. sine spin. 52^, cum sj)in. 79 p ; long, 
spin. 10*5-15 5p ; lat. isthm. 15p ; crass. 36 p. 

ILah, Loch Laxadale, Harris, Outer Hebrides. 

8. X. SUBHASTIFERIJM, West yin Jotmi, Linn, Soe,, Bot. xxix. 
(1892) p, 166, t. 22. f. 4. 

Long. 52-53*5 p ; lat. sine spin. 48*5-53*5 p, cum . spin. 81- 
86 p ; long. spin. 14-16 p; lat. isthm. 14-16*5 p,* crass. 29 p. 
(Pi. 16. figs. 4, 5.) 

Eah, Loch Grhriar and Loch Nan Cuinne, Sutherland (J, Mnr-^ 
ray) I 

The Scotch specimens of this species were identical in all 
respects with those observed from Ireland. A certain amount 
of variability of the spines was noticed, one spine being fre- 
quently reduced or absent {of PL 16. fig. The great 

majority of the specimens possessed two equal divergent spines 
placed one above the other. 

Var. Mtjerayi, var. n. (Pi. 16. fig. 6.) 

Yar. semicellulis suhobsemicircularibiis, apicibus truncato- 
convexis, angulis siiperioribus cum spinis longis geminatis 
subhorizontaliter dispositis. 

Long. 52 p ; lat. sine spin. 50*5-51*5 p, cum spin. 87-89 p ; 
long. spin. 18-20 p ; lat. isthm. 17 p ; crass. 28 p. 

Hal), Loch Nan Cuinne, Sutherland (J. Murray) ! 

G-enus Cosmarixjm', Qorda, 

9. C. Lufdellii, Lelp, in Mem, Accad. Sci, Torino, ser. 2, 
XXX. (1878) p. 13, t, 7. ff. 62-64. — C. subcirculare, W, B, Turn, in 
E, Sv, Vet,-Akad. KandJ. xxv. (1892) no. 5, p. 52, t. 8. f, 3, and 
t. 9, ff. 27, 37. 
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Var, -ETHiopiCHM, West St G* West, in Journ, Bot* 'tkx\% 
(April 1897) p. 114 

Long. 69 jLi ; lat. 61 fx ; lat. isthm. 28 fx ; crass# 40 p. (PL 15. 
fig. 7.) 

JIad, Locli Shin, Sutherland. 

10. C. Capitxjltjm, ^ Biss, in Joimi, Bot* xxiv. (1886) 
p. 195, t. 268. f. 9. 

Var# geceitJjAKbicijm, Borgesen, Fershv. alg, OsfgrdnL, Med- 
delelsen om GronL 18, Xjobenhavn, 1894, p. 16, t, 1. f. 5. 

Long. 28--31y; lat, 25 y ; lat, isthm. 9-11*5 y ; crass. 16 y. 
(PL 15. %. 5.) 

Sal. Loch Doon, Ayrshire, 

11. 0, ABBREVlATtTM, Macib. in Bamietnilc. Wydz, matem.- 
przg, Ahad, Umiej. Kralcow. x. (1885) p. 88, t. 10. f. 13. 

Yar. major, angulis superioribus rotundatioribus. 

Long. 20~28 jx ; lat. 22-29 fx ; lat, isthm. 5*5-8 y ; crass. 10*5- 
ISfi, (PL15. fig. 6.) 

Sab, Loch Shin, Sutherland. Loch Mor Bharabhais, Lewis 
Outer Hebrides. 

Genus Aetheodesmits, Ehrenb. 

12. A. CEASSIJS, sp. n. (PL 14. figs. 8, 9.) 

A. parvus, circiter tarn longus quam latus (sine spinis), raodice 
constrictus, sinu latissime aperto leviter acuminato ; seinieellulse 
obverse sub triangulares, marginibus lateraiibus levissime con- 
vexis, apice late coiivexo, angulis aeutis spina brevissima instructis ; 
a vertice vis^e late elliptico-fusiformes, polis aeutis cum spina 
brevissima. 

Long. 21-24 y; lat. (sine spin.) 19-23 y ; long. spin. 1*5 p ; 
lat. isthm. 9’5-12*5 y ; crass. 13 y. 

Sal. Loch Mor Bharabhais, Lewis, Outer Hebrides. 

This plant is of the same A. psilosporus, ISTordst. et 

Lbfgr. (in Wittr, & Hordst. Alg. Exsic# 1883, no. 558), but is 
relatively shorter, and the semicells are never retuse either at 
the sides or the apex; the vertical view has also more acute 
poles. 

It is distinguished from A, BhimuSyW^ B, Turn., by its more 
robust aspect, its convex apices, much shorter spines, and its 
greater thickness in the vertical view. 
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In its geDeral form A, crassi^s ixiigiit be compared with con- 
iToversm, West, but the exceedingly small size and delicacy of 
the latter is sufficient to distinguish it. The vertical view is also 
broadly elliptical, whereas that of A, crassm is fusiform-elliptic. 

18. Arthrodesmus quirieerits, sp. n. (PI. 17. figs. 9, 10.) 

A. submagnus, paullo longior quam latus (sine spinis), modice 
constrictus, sinu latissime aperto et rotimdato vel interdum 
extremum versus angustiore ; semicelluiae sub triangulares, mar- 
ginibus lateralibus convexis, apice late concavo, angulis spina 
valida longissima recta divergence instructis ; a vertice rim 
eliipticse, polis cum spina valida longissima ; cellulis fere tortis. 

Long, sine spin. 28-31 /x; lat. sine spin. 25-26 jul; long, spin 
81-44! fx ; lat. isthm. 6-9‘5 ft ; crass. 10-11 fx. 

Sah, Loch Shin, Sutherland; Loch Laxadale, Harris, Outer 
Hebrides. 

This species occurred in prodigious quantity in the plankton 
of Loch Shin. It is distinguished from the biradiate form of 
Staurastnm jaculifenm by the outward form of the cells, witli 
retuse apices, and by the longer spines. One of its most con- 
s 2 )icuous features is the torsion of its cells, which appear to be 
twisted at the isthmus. The specimens showed a certain amount 
of variability. 

14. A. TRTAKGXJEARis, Lacferlh. in Ofoers, cif X Vet-AlcacL 
Fori. (1885) no. 7, p. 244, t. 27. f. 22.— A. Incus, Kerns., var. 
triangularis, Lagerl. in JSfnova Fotarisia, iv, (1893) p. 182. 

Yar. HEBRiDAEiJM, var. n. 

Yar. corpora semicellularum robnstiore, apicibus convexis, sinu 
minus aperto, spinis validioribus et paullo longioribus ; memhrana 
cum scrobiculis parvis et sparsis. 

Long. 82*5 g . ; lat. sine spin. 25 g, cum spin. 84'5 g ; lat. 
istbm. 8*5 /x ; long. spin. 27-31 g. 

JSdb. Loch Nan Eun, N. Hist, Outer Hebrides. 

This variety resembles A. triangularis, var. americcireius, West 
k 0. S. West, more than the typical form, but the spines are 
much stouter and longer. It should also be compared wdth 
A, Incus, var. suhtriangularis, Borge (in Botan. Notiser, 1897, 
p. 212, t. 3. f. 4). 
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G-enus StattkasteL'M, 

15. S. CFiiTATHM, West, in Joiirn* Linn* Soc,, Lot, xxix, 
(1892) p. 172, t. 22. f. 13. 

The speeiroeiis were almost exactly like the original Irish 
examples. 

Long, sine spin. 31-32-5 ft; lat. sine spin. 31-35/4; lat. cum 
spin. 71-75 /t ; long. spin. 21-23 /t ; lat. isthm. 6*5-8 /t. (PL 17. 
%. 12 .) 

Mah* Loch Shin, Sutherland. 

16. S. JTACITLIEEEUM, JP^est, L c. t, 22. f , 14. 

There seems little doubt that Arthrodesmus lonr/icomis^ Eoy, 
is merely a biradiate form of S, jaculiferum in which the spines 
are not quite so divergent. Bbrgesen (“ Freshw. Alg. Fferues,” 
ill Botany of the Faeroes, part i., Copenhagen, 1901, p. 232, t. 8. 
f. 1) has obaerved specimens from the Faroe Is, in which one 
semicell was biradiate and identical with that of Arthrodesvms 
longicornis, the other semicell being triradiate and agreeing with 
that of typical Staurastrimi jaculiferum. Borge (in Botan. 
ISfotiser, 1897, p. 213, t. 3. if. 5, 6) has also found the biradiate 
form in plankton material collected in the Isle of Mull 

We find considerable variability in the amount of divergence 
of the spines, and the three forms of jacuUfemm generally 
met with are : — • 

Forma bieabiata. {Arthrodesmus longicornis, Eoy.) A 
variable form, sometimes with a longer isthmus. (PL 17. fig. 1.) 

Long, sine spin. 21-27 g ; lat. sine spin. 17-20 g ; long. spin. 
25-31 g; lat. isthm. 5*5-7'5/4 ; crass. 12*5 /t. 

Hah. Loch a Gharbh Bhaid Mlioir, Sutherland. Loch Mor 
Bharabhais, Lewis ; and Locii Skealtur, N. Uist, Outer Hebrides. 
Loch Tay and Loch Katrine, Perthshire. Loch Boon, Ayrshire. 

Forma teieadiata. (PL 17. figs. 2, 3.) 

Long, sine spin. 21-24 /t ; lat, sine spin. 17-18 u; long, spin, 
24-”85 /t ; lat. isthm, 7*5 /4. 

Hah. Loch Mor Bharabhais, Lewis, Outer Hebrides. Loch 
Boon, Ayrshire. Loch Tay, Perthshire. 

Forma QUADEIE ADI ATA. (PL 17. fig. 4.) 

Lcng. sine spin. 23 /t; lat. sine spin. 17-19 /t; long. spin. 
29-31 g; lat. isthm. 6/t. 

Hah. Loch Mor Bharabhais, Lewis, Outer Hebrides. 
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Var. EXCATATtJM, var. n* (PL 17. fig. 5.) 

Var. cum sinu latissime excavate et isthrao elongatb-cylindrieo. 

Long, sine spin. 26-27 ja ; lat. sine spin. 16-19 fi ; long, spin, 
21-29^ ; lat. is thin. 8*5 //. 

Hah, Loch Shin, Sutherland. 

Var. STJBEXCATATXTM, var. n, (PL 17. figs. 6-8.) 

Var. corpore minore et apinis validioribns ; sinu excavato et 
isth m o suhcylindrico . 

Long, sine spin. 25-28 jj. ; lat. sine spin. 16-18 fx ; long. spin. 
25-31 fjL ; lat. isthm. 6*5-7 jx. 

Hah, Loch Euar, Sutherland (J, Murray) 1 

17. Staurastrum aristifertim, Halfs^ Brit. JDesm, 1848, 
p. 123, t. 21. f. 2. 

Var. PROTUBERAKS, var. n. (PL 14. fig. 5.) 

Var. apicibus cellularnm in medio valde convexis ; aemicellulae 
a vertice visse triangulares, lateribus in medio convexis. 

Long, sine spin. 23-27 fi; lat. sine spin. 24-27 /i ; long. spin. 
13*5-17 /X ; lat. isthm. 9*7 /A. 

Hah, Loch Nan Eun, N. Uist, Outer Hebrides. 

This variety differs priucipaliy in the convex apices of the 
semicells, and in the convex swelling in the middle of each side 
of the vertical view. 

18. S. MEOACAKTHUM, Land* in Hov, Act, M, Soc. Seient, 
Upsalay ser. 3, viii. (1871) no. 2, p. 61, t. 4. f. 1. 

Var. scoTictJM, var. n. (PL 16. fig. 8.) 

Var. apicibus celiularum rectis vel leviter concavis, sinu pauilo 
apertiore, spinis longioribus et leviter divergentibus. 

Long, sine spin, 35-44 fx; lat. sine spin, 38-51 cum spin. 79- 
111 fx; long. spin. 19-34 ju ; lat. isthm. 10'5 /x. 

Hah. Loch Shin, Sutherland. Loch Boon, Ayrshire. 

This variety varies considerably in size, and is nuquestionably 
the plant described and figured by Borge as “ ? S, megacantlmm, 
Lund, forma’" from plankton collected in the Isle of Mull. It 
is readily distinguished from typical /S', megacantlmm by the 
slightly hollow apices of the cells and the longer, slightly diver- 
gent spines. 
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19* Staheasteijm muoeoxatum, Ralfs^ in Jenne 7 \ Fh Tun- 
bridf/e Wells^ 1845, p. 192 ; in Ann, 4" Mag, Nat. Hist, xv. (1845) 
p. 152, t. 10. if. 5, 6.-— West # G. S. West, in Tracis. Bog. Irish 
Acad, xxxii. sect. B, part 1 (1902) p. 44, t. 2. f. 31. 

Var. SHBTEIANG-IJLAEE, Yai\ 11 . (PJ. 17. fig. 11.) 

Yar. major, siriu apertiore, semicellulis cum dorso siibrecto 
vel leviter convexo et ventre sub semi circulari. 

Long. 38*5 ^plat. sine spin. 42-44^, cum spin, 51--53‘5 ; 
long. spin. 3’8-4*6^ ; lat. isthm. 9*5 g. 

Hah. Locli Boon, Ayrsliire, 

20. S. IdiCKmi, Balfs, Brit. Besm. 1848, p. 123, t. 21. f. 3. 

Yar. EHOMBOiDEUii, var. n. (PI. 16. fig. 9.) 

Yar. semicellulis distincte rhomboideis, spinis valde incur- 
vatis. 

Long. 37 g ; lat. sine spin. 38*5-46 g ; long. spin. 6-9*5 g ; lat. 
isthm. 8*5 g. 

Hah. Lock Nan Eun, N. IJist, Outer Hebrides. 

21. S. CIJSPIDATL'M, Breb. in MenegJi. ^t/nops. Besm. 1840, 
p. 226; Badfs, Brit. Besm. 1848, p. 122, t. 21. f. 1, t. 33. f. 10. 

Yar. MAXIMUM, West, in Naturalist (1891), p. 247. 

Long, sine spin. 32-34*5 g ; lat. sine spin. 24-25*5 g ; long* 
spin. 15-17 g ; lat. isthm. 3*5-7 g. (PI. 17. fig. 13.) 

Hah. Loch Shin, Sutherland. Loch Mor Bharabhais, Lewis; 
and Loch Nan Eun, N. Uist, Outer Hebrides. Loch Katrine 
and Loch Achray, Perthshire. 

This variety was very abundant in some of the plankton 
collections and also very variable. In most of the examples the 
spines were curved outwards, sometimes only a little, but often 
very much. 

The different forms of this variety seem to embrace tlie 
var. longispinum, Lemm. (Botan. Centralbl. Bd. Ixxvi, 1898, 
p. 4 sep.). 

22. S. BONOISPINUM Arch, in Fritcli. Infus, ed. 4, 1861, 
p. 743.-— Bidymocladon ? longispinum, Bail, 1851. 

Long. 90-101 g ; lat. sine spin. 73-82 g ; long. spin. 9*5-32*5 g, ' 

Hah. Loch Nan Eun, N. Uist, Outer Hebrides. 

The spines of this species vary much in length, and all inter- 
mediate stages are met with between the loiig-spined typical 
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form and var/ not. ( = <SW’asfr«m hidentatim, 

■VYittr.). 

23. Statjeastetim brasilibnsb, JYor^^st «■» VidensJc. Aledilel. 
(1870) p. 227, t. 4. f. 39. 

Yar. Lbebeelh, West # S. TTesi, in Trans. Linn. S'oc., 
sev. 2, Bot. V. (1896) p. 259 ; Jonrn. Bot. sxxviu. (1900) p. 20o. 
— S brasiliense, var. Lundellianum, Sehnidle, in BiJt. till A. 
Sv. ret.-Almd. Hcsndl. Bd. zxiv. (1898) Afd. in. no. 8, p. 58. 
Long, sine spin. 79/*, cum spin. 125 p; iat. sine spin. 68 p, 

cum spin. 125p; lat. isthm. .30p. t i at 

Loch a Grharbh Bhaid Mhoir, butherlaud. Loeh JNan 

Eim, N. Uist, Outer Hebrides. _ . , . _ 

All the specimens observed were pentagonal m vertical vievs, 
and were precisely like numerous examples seen from Yales 
and the West of Ireland. It appears to be a Desnnd of a dis- 
tinctly western type, and even in tiiose areas in which it occurs 
it is more abundant in the plankton than in bog-pools. 

24. S. BRETisPiNXiM, BrSb. in Saifs, Brit. Besm. 1848, p. 124, 
t.34.f.7. 

Yar. eetbsum, Barge, in Bill, till K. Sv. Vet.-Akad. Sandl. 

Bd. six. (1894) no. 5, p. 36, t. 3. f. 42. p 

Long. 62 p ; lat. 41 p ; lat. isthm. 13'6 p. (PI. 14. ng. 6.^ 
Sab. Loch Nan Cuinue, Sutherland (J. Murray) ! 

25. S. liTTifATTJM, Saifs, Brit. Besm. 1848, p. 124, t. 84. f. 12. 
Yar. PLANCTOHiCTM, var. n. (PI. 16. figs. 11, 12.) 

Yar. paullo major etlatior, angulis semicellularuin acutioribus, 
spinis minoribus ; semicellulso a vertice viste cum lateribus 
latissime resusis. 

Long. 40-44 p; lat. sine spin. 42-50 p; long. spin. 3-5'op; 
lat. isthm. 14-5-16 p. 

Hah. Loeh Shin and Loeh a Grharbh Bhaid Mhoir, Sutherland. 
Loch Mor Bharabhais, Lewis; and Loeh Nan Eun, N. Uist, 
Outer Hebrides. Loch Doon, Ayrshire. Loch Tay , Perthshire. 

This variety is one of the most frequent Desmids of the 
Scottish plankton, and is distinguished from the type by the 
more angular semicells in which the angles are more produced, 
and by the smaller spines at the angles. There is no veiy 
obvious constriction at the base of the spines. The entire cell is 
finely granulated, the granules being very acute and arranged in 
concentric rings round the angles. 
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26. Stahkastexjm coysincuiiAr, sp. n. (PL 14. fig. 4.) 

S. permagnuiii, circiter 1-^-plo latius qiiam longuin, profun- 
dissime eonstrictuin, sinu lineari sed apei4o, ad extremo sub- 
ampliato,extrorsum valdeaperto; semicellulso elliptico-fusiforuies, 
ventre valde coiiveso, dorso convexo et late truucato ad medium, 
anguiis valde inamillatis et inerassatis ; a vertice visae triangu- 
lares, lateribus late concavis, anguiis acute rotundatis et niainil- 
latis ; mem bran a delicate scrobiculata. 

Long. 83-108 fi ; lat 111-134 fx ; lat. istbm. 21-27 fx. 

Hob, Loch Shin, Sutherland. 

This plant is one of the largest and most striking species of 
the genus Staurastrum, and, considering its size, it is somewhat 
surprising that it has so long escaped observation. It was 
scarce in the plankton of Loch Shin, but occurred abundantly at 
Bhiconich in a small pool amongst rocks, along with Fleuro- 
twnium nodosum^ Staw'astriim sexangulare^ S, verticilJatiun, and 
other rare Desrnids. It can be compared wdth S, majusculum. 
Wolle, from which it is easily distinguished by the form of its 
semicells, its sinus, and the form of the vertical view. 

27. S. GEAHDE, Buhl, in Hedwigici (1861), p. 51, t. 9. f. 11. 

Long. 88-98 ; lat. 88-111 ix ; lat. isthm. 21-24 

Hal. Loch Shin, Sutherland. Loch ISTan Eun, Outer Hebrides. 
Loch Boon, Ayrshire. 

This species was present in moderate quantity in the pianlcton 
of the above-mentioned lakes. It w^as subject to certain varia- 
tions of form, some of the individuals being proportionately 
wider than others, and many were noticed with a less convex 
back as in the form mentioned by Lundeil (in Hov. Act. E. Soc. 
Scient. ITpsala, ser. 3, viii. (1871) no. 2, p. 72, t. 4. f. 11). 

28. S. PSEUnOPELAGICTTM, Sp. 11 . (Pi. 18. figs, 1-3.) 

S. submediocre, circiter li-plo latius quam longiim (cum 
proeessibiis), profunde eonstrictuin, sinu aperto et acuminate ; 
semiceliulEB obverse subsemicirculares, apicibus leviter convexis, 
anguiis in processus breves validos divergentes productis, a picibus 
processuum profundissime bifureatis ; corpore et processibus 
granulatis, granulis in annulis coiicentricis circa processus ; a 
vertice visoe triangulares, lateribus levissime concavis vel convexis, 
anguiis in processus breves robustos productis. 

Long, sine proc. 27-34'5 fx, cum proc. 57-71 fx ; lat. sine 
proc. circ. 23-30 fx, cum proc. 63-86*5 /x ; lat. isthm. 7*5-13 f.L, 

Hal, Loch Shin, Sutherland. Loch Tay, Pex4hshire. 
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This species bears considerable resemblance to S, pelaffimm, 
West <& Gr. S. West (in Trans. Eoj. Irish Acad. toI. xxxii. 
part 1 (1902) p. 46, t. 2. ff. 26, 27), but is distinguished by the 
diffei'ent form of tbe semicells and the more open sinus and by 
the processes. The processes of S. pseudopelaqieimi are hollow^ 
containing part of the cell-cavity, whereas those of S. pelagicum 
are soZ^W projections of the celi-walL 

>8. pseudopelagiciim might also be compared with some forms 
of /8. paradocoim, Meyen, but is readily distinguished by its 
shorter processes, which are terminated by two large divergent 
spines situated in the same vertical plane. 

29. Staxjrastrum pababoxtim, Megen^ 1829 ; Bcdfs, Brit, 
J9C.WZ. 1848, p. 138, t. 23. f. 8. 

Many of the plankton forms of this species are considerably 
rougher than ordinary examples. The processes are adorned 
with short papillse instead of granules, and near their bases 
these papillse become short spines. 

The two following forms are deserving of special mention : — 

Eorma a.—K. triangular form with the processes short and 
only slightly diverging. 

Long, sine proc. 33 cum proc. 51 p ; lat. cum proc. 65-68 p ; 
lat. isthm. 12-5 //. (PI. 18. fig. 5.) 

JSEah, Loch Tay, Perthshire. 

Except for the three diverging spines at the apices of the 
processes, this form greatly resembles St* pseiidopelagicmn. It 
also closely resembles S, Magdalence^ Borgeseu (^^Phytoplankton 
of Lakes in the F^erdes,*’ Bot. of Fmroes, 1903, pp, 618-619, 
fig. 148) ; in fact the latter has the appearance of some of the 
plankton-forms of S* paradoxum with spines instead of granules 
or papillas and qiiadrifurcate apices to the processes. 

Forma 1 , — A quadrangular form with the processes of normal 
length and more diverging ; also with a row of papiliations along 
the upper margins of the semicelis (visible within each lateral 
margin in the vertical view). 

Long, sine proc. 37 p, cum proc. 63 p ; lat. cum proc. 63 p ; 
lat. isthm. 14 p, (PL 18. fig. 4.) 

Hah* Loch Laxadale, Harris, Outer Hebrides. 

Yar. cingulum, var. n. (PL 18. figs. 6, 7.) 

Yar. processibus longioribus et tenuioribus, sursuin gracile 
curvatis ; apicibus semicellularum rectis vel convexis ; basi 
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Long, sine proc. 32-40 /t, cum proc. 71-81^ ; lat. sine proc 
circ. 16-23 cum proc. 64-77 /i; lat. bas. semicell. 11*5-12// 
lat. isthm. 7*5-8*5 //. 

Sah. Locli Shin, Sutherland. Lochs Xatrine and Aeliray 
Perthshire. 

This variety is distil 
the semicells furnished' with 
spines. The processes are longer than 
gracefully curved upwards. 


jiguished by the narrow, cylindrical base of 
a ring of about a dozen minute 
in typical forms and are 
The body of the semicell is fre- 
quently covered with small granules, similar to those on the 
processes and arranged in concentric rings round the base of 
each process. In length and in curvature the processes are 
similar to those of paracloxum^ var. longipes^ Nordst. 

30. Stattrastetjm gkacile, Ealfs^ in Ann, ^ Mag, Nat, Hist. 
XV. (1845) p. 155, t. 11. f. 3 ; Brit, Besm, 1848, p. 136, t. 22. 
f. 12. 

A form with the processes horizontally disposed, but curved 
upwards towards their apices ; with a few large granules at each 
side of the base of every process. 

Long, sine proc. 52 g . ; lat. cum proc. 96-102 g ; lat. isthm. 12 //. 

Mah. Loch Shin, Sutherland. 

31. S. Aeachnb, Ealfs, in Ann. Mag, Nat, Mist, xv, (1845) 
p. 157, t. 11. f. 6 ; Brit, JDesm. lBiB, p. 136, t. 23. f. 6. 

Var. CUBTATUM, var. n. (PL 18. hg. 9.) 

Var. processibus leviter extrorsum eurvatis ; A vertice visce 4- 
vel 5-i*adiata3. 

Long, 30 /i; lat. sine proc. 18 /i, cum proc. 57-70 /i • lat. 
isthm. 9 /t. 

Hah, Loch Nan Cuinne, Sutherland {J, Murray) ! 

This variety is either 4- or 5-radiate, and differs from all other 
forms of AracJine in the outwardly curved processes, a 
character which was constant in all the snecimens examined. 
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This iti one of the most interesting of British Desmids, and 
has never been recorded since the appearance of Archer’s meagre 
descri])tiou in 1869. The figure given by Cooke in his ‘ British 
Desmids/ 1886, t. 61. f. 3, is entirely imagiiiary, as be possessed 
neither specimens nor figures. The specimens from the plank- 
ton agreed well with a good drawing in our possession, which 
was copied by the late Di'. J. Eoy from Archer’s original sketch. 
Big. V, PL 14j is the first figure ever published of the species and 
illustrates the remarkable divergent character of the processes. 
We have also obtained numerous scattered specimens of this 
rare Bfaurastrmn from bogs in western Sutherland. As in 
8. Ophiura, the upper surface of the processes is considerably 
rougher than the lower surface. 

33. Staxjbastrxjm Ophiijea, Lund, in Nov. Act. B. Soc. Scient. 
TJpsala^ ser. 3, viii. (1871) no. 2, p. 69, t. 4. f. 7. 

Long. 77-91 pi lat. sine proc. 40-46 ju, cum proc. 128-169/^; 
lat. isthin. 19*5-26 ft. 

Ilah, Loch Shin and Loch a G-harbh BhaidMhoir, SutheTiand. 
Loch Laxadaie, Harris, Outer Hebrides. Loch Tay, Perthshire. 
Loch Boon, Ayrshire. 

This fine Desmid appears to be a general constituent of the 
Scottish plankton, although not occurring in large numbers. Like 
S. brasiliense var. LundeUii and B. Arctiscon^ it is a Desmid 
of a w'estern type, confined in the British Islands to the western 
districts of Wales and Scotland. It is not confined to the 
plankton, and w’e have observed it from bogs in both Sutherland 
and the Outer Hebrides. 

Some of the specimens reached a very large size (larger than 
any others we have seen from Britain or the United States, or 
those recorded for Scandinavia), and in all cases the central ring 
of papillas on the . apices was composed of conical (and not 
qiiadrifid) warts. 

jSTo individuals were observed which could have been referred 
to var. West, although the apical papillae Avere not 

strictly in accordance 'vvith Lundell’s Sw^edish specimens. As in 
the Welsh variety, the 8-ray ed forms were the most numerous. 

84. S. SEXAHGUI/ABE, Babenh. Krypt, FI. Sachs, 1863, p. 621 ; 
Lund. 1. c. p. 71, t. 4. f. 9. — Didymocladon sexangularis, Buln. 
in JEedwigia (1861), p. 51, t. 9 a. f. 1. 



SCOITISH FRESIIWATEE 55J 

Some very large forms were observed from Loeli Sliiii, Suther- 
land; they were both 5- and 6-rayed, and reached a diatneter 
(with processes) of 122 ju, 

Var. snPERKui^rEKAEiuM, yar. n. (PI. 18. fig. 8.) 

Yar. semicellulis cum processii parvo supernumerario inter 
processibus superioribiis iiiferiorib usque. 

Long, sine |)roc. 5.1 /i,Gam proc. 65 // ; lat, sine proe. eire. 42- 
46 p, cum proc. S4-5-90 p ; lat. isthrn. 12 p. 

Ilah, Loch Shin, Sutherland. 

35. Staukastrum AECTiscoisr, Lmtd, in yov. Act. It 8oc\ 
Scient. TJpsala, ser. 3, viii. (1.871) p. 70, t. 4. f. 8. — Xaiithidium 
Arctiscon, JEhrenb. 

Long, sine proc. 67-77 p, cum proc. 105-136 p ; lat. sine proc. 
42-49 p, cum proc. 94-121 p ; lat. isthm. 24-26 p. 

Hah, Loch Shin, Sutherland. Loch Laxadale, Harris ; and 
Loch Han Eun, N. Uist, Outer Hebrides. Loch Doon, Ayr- 
shire. 

This is another Hesrnid of a distinctly western type, and it is 
much more abundant in the plankton than in any other habitat 
in the areas in which it is found. 

The processes vary considerably in length, and there may be 
from two to seven rings of small clenticulations on each process. 

36. S. AyotJLATUM, West, '1)6871?. 2£assac7msetts/ Joitrn. 
Eoi/. Micr. Soc. (1888) p. 20, t. 3. f. 20. 

Yar. PLAJS-CToyicuar, var. n. (Pi. 16. fig. 10.) 

Yar. minor, semicellulis rhomboideo-depressis, angulis apiciilo 
minuto instructis. 

Long. 47 p ; lat. 44-46 p ; lat. isthm. 9*5-10'5 p. 

Hah, Loch Shin, Sutherland. 


Genus SpoFDynosxuM, 

37. 8. PIJLCHEUM, A 7 H 1 . in Fritoli. Infus. e^. 4, 1861, p. 724. — 
Sphajrozosma pulchrum, Bail, in Half 8, Brit. Besm. 1848, 
p. 209, t. 35. f. 2. 

Yar. PLANTJM. — Spbserozosma pulchrum, var. planum, 

Wolle, Besm. H E. 1884, p. 29, t. 4. fi* 3, 4. 

Small forms Long. 16*5-19*5 /:t : lat. 18-25 p; lat. isthm. 

8-11*5 p. 




Order Protococcoideae. 


Hah, Loch Shin, Sutherland. Lochs Katrine and Achray 
Perthshire. 

This variety has not been previously recorded from the British 
Islands. 

Grenus Desmtditjm, Agh, 

38. I). Q-EAGiLiCEPS, Lagerh, in Ofvers, af K, Vet.-AJcacL 
FMi. (1885) no. 7, p. 228. — D. quadratum, Nordst,, rar. 
graciliceps, Nordst, 1880. 

Long. 23-25 g ; lat. 25-27 g ; lat. apic. 9*5-11 g ; lat. isthm. 
18*0—20 g* 

Hah, Loch Nan Eun, JST. IJist, Outer Hebrides. 

This species was in comparative abundance, and has not 
previously been recorded from the British Islands. We have 
also observed it from Sutherland. 


Eainily Peotococc aceje. 


Q-enus Sobastrum, Kntz, 


Grenus Tetbaedron, Kiltz. 
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39. S. AMEEiOANUM, Seleiiosphserium americaniim, 

Boldin^ in Bill, till K. Sv. Vei.-AJcad. Handl, Bd. xxiii. (1897) 
no. 7, p. 40, t. 2. ff. 38-41. 

JDiam. ccenob. (e. corn.) 55-61 g ; diatn. cell. 11*5-15 g. 

Hah. Loch Kan Eun, N. Uist, Outer Hebrides. 


40. T, CETJCiATiJM, West G. S. West, in Botanish Tidssimft, 
Bd. xxiv. (1901) p. 99 ; Trans. Linn, Soc., ser. 2, Bot. vi. (1902) 
p. 198. — Micrasterias cruciata, G. C. Wall, in Ami. Mag. Hat. 
Hist. ser. 3, v. (1860) p. 281, t. 13. f. 12. Stauroplianuin 
eruciatuin, W. B. Turn, in Kongl. Sv, Vet,-Ahad. Handl. xxv. 
(1893) no. 5, p. 159, r. 20. 20, 21, 

{a) Eorms with each angle subdivided and somewhat 
Liam. 42-49 g. 

Hah, Loch Boon, Ayrshire. 

(7>) Smaller forms, very little irregular. 

Diam. 34-38 g. 

Hab. Loch Mor Bharabhais, Lewis, Outer Hebrides 
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Genus Botbyococcus, 

41 » B. SHDETicixs, Lemm, in ~FoT8elmng%herioMe Biol. Siaf. 
Blm^ iv, 1896, p. Ill, cum Bg. 6 u. 7. 

Yar. PiiAS'CTOKiCFS, Lemm, in litL 

Oeliulje globosse, 7-9 /u crassse, in familiis globosis vel oblongis 
consociat^. 

Ilah, Locb Shin and Loch a Gharbh Bhaid Mhoir, Sutherland. 

The cells are much smaller than in typical B. sudeticus. 

We think it most probable that both this variety and the type 
are merely forms of jB. Braunii, Kiitz. 

lY. — C02^CLIJSI0??S. 

1. The Scottish phytoplankton difiers considerably from that 
of the western parts of continental Europe. 

2. It is unique in the abundance of its Desmids. No known 
plankton can compare with it in the richness and diversity of tlie 
Besmid-dora. 

3. The most conspicuous of the Desmids are of a distinctly 
western type, — a type confined almost exclusively to the extreme 
western and north-western shore-districts of Europe and to North 
America. This type of Desmid is known from the west of 
Scotland, Ireland, and Wales, also irom Scandinavia, and in 
some cases from Lapland ; it is well represented by Btaurmirum 
longispinum.i S. hrasiUense var. LundeUii, S. mirvaiiwi, jacii- 
liferum, B. anatinim, B. OpMura, S. verticillattm, B, Arctiscoiif 
Ilicrasterias fureata and M, co^tfert a, and to a less extent by 
Btuurastrum sexangiilare, B. mermm.^ Bglmiatum vax.plancto- 
nicum., and. B, megacantlium. 

These Desmids which occur in the plankton are also known to 
us from the bogs and rocky pools of North-west Scotland and the 
Outer Hebrides, and it is of surpassing interest that they should 
have this exclusive European distribution and at the same time 
he frequent in the eastern parts of the ITnited States and in 
Nova Scotia. Certain of these species are also known from the 
Faroe Islands and from Iceland. 

4. The commonest and most abundant Desmids of the plankton 
are invariably species of the gmm Btaurasfrmi'., and the two 
most abundant species are B,. paradoxmn y ax., longipes and 
B.jacuUferum, 

5. One of the most suprising features is the abundance of 
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Sfaiirastncnt Ophiitra, S. Arctiscon, and S. (frande iu the 
plankton, as all three species are extrernely rare in tlie bogs of 
the Avesteni areas in which they occur. 

6. As a striking contrast to the abundance of Desmids, there 
is a most remarkable scarcity of many of the free-swimming 
Protococcoideae, Avhich the researches of Lemmermann, Chodatj 
Schroder, and others have shown to be relatiA^ely abundant in 
the lakes of Switzerland and Germany. Amongst tliose Proto- 
coccoideas noted only the genus Splicer ocystis is exclusively 
confined to the plankton, although many genera Avhieh are com- 
monly more abnudant in the plankton than elsewhere, such as 
Kirclineriellciy Botryococcus^ Bictyospliceriim^ &c., Avere present 
in quantity. 

7. The most striking and characteristic Diatoms are Aster io- 
nella yracillima^ Tahellaria fenestrata var. asierionelloides, atid 
forms of Surirella robust ci. Tavo other interesting species are 
Mlnzosolenia eriensis and B. longiseta. 

The majority of the species of Stamrastrum and Artliro- 
desmus Avhich occur in the plankton- are remarkable for their 
Jong spines or long processes with spinate apices. Even those 
species which are normally long-spined increase the length of 
their spines when in the plankton. The genus Xantlddiuvi^ all 
the species of which are spined, is also one of the commouest 
genera of the plankton. Again, in the Protococcoidea, the 
subfamily Pbytlielieas is almost an exclusively plankton group, ail 
the species of Avhich are remarkable for their armature of long 
spines. 

This excessive development of spines, which occurs amongst 
the plankton Diatoms as Avell as amongst tlie Chlorophycese, is 
■obviously for 2 }rotection, and has been rendered necessary owdng 
to the assumption of a purely free-floating existence. 

9. The plankton is much richer in species in the late summer 
■and autumn than in the spring. 

10. Several very interesting new species hatm been obtained 
from the Scottish planktou. Btaurastrum conspiewmn is one of 
the largest and most striking British species of the genus. 
Genicularia eleyans is the second known species of the rarest of 
ail the genera of Desmids. Artlirodesmiis qidriferus is remark- 
able for tbe length of its spines, and the triquetral variety of 
Micrasterias Murrayi merits special mention on account of the 
additional evidence it afiords towards a correct idea of the 
evolution of the genera of Desmids. 




















SCOTTISH FllESnW.lTEa PEXXKTOxV. d 

EXPLANATrON OP TflE PLATES. 

a, fp == front view (a fro nte visa). 
b zr, vertical view (a vertice visa). 
d = basal view of seiniceli (a basi visa). 

PlxATE 14. 

Pigs. 1, 2. Genicular ia elegans, sp. n. x 470. 

3. Closiermm Cynthia, I)e Xot,, var. vurratissimum, yar. n. x 470. 

4. Siaurast7'um conspicumn, sp. n. x 470. 

n (tTidife7nm,%iAh,YVLY. pTutiihrt'^^^^ X 470. 

»» brevispvmmi, Breb„ var. refimtm, JJor}.?:^. x 3S4. 

7. „ verticillatum, Arcii. x 470. 

8, 0. Arthrodesmus crassus, sp. n. x 47(b 


Figs. 1, 


Plate 15. 

2. Micrastcrias Murrayi, sp. n. x 384. 

3. „ „ var. triquctra, X 470. 


X 470. 

S. West, var. planctonkum. 


4. Eiiadriim verruGOSum, Ehrenb., \iir. ■pluneloniam, var. n. x 38 i. 

*5. CosniuriuM CupiiulttiJi,- Roy & Biss., var. grueulaiulicuui, Burges, 
X 470. 

0. „ abhreuiatam, Eacib., var. x 47(.l. 

7. „ Lundellii, Belp., var. (ethiopicuni, West & G. S. West. 

X 470. 

Plate 16. 

Fig. 1. Xanthidium antilopmm, Kiitz., forma. 

2,3. „ contfoversum, West & G. 

var. n. x 470. 

4, 5. „ suhha&tifenm, West, x 384. 

6. „ „ var. var. n. X 3S4. 

7. ,, tetracentrotmiif Wolle, forma, x 470. 

8. 8taurad7mm 7negacmiikim,ljimd,,Vi\T.st:oticiim,v‘d>T,TL, x 470. 

9. „ Dickiei, Balfs, var. ^diomhoideam, var. n. x 470. 

10. „ anguladim. West, var. plmictonicimi, var. n. x 470. 

11,12. . „ faatoe, Balfs, var. var. n. X 470. 

Plate 17. 

Fig. 1. Staurash^mii jaculifenmi, West, forma Uradiata Arthrodesmus 
longieornis, Boy). X 470. 

2, 3. Staurast)ami jacidifmim, West, forma triraddata. X 470. 

4. „ „ ioiiive. qiiad.rmidiata, X 470. 

5. ,, „ var. var. 21 , X 470. 

6-8. „ „ yar. suhe3:cavaium,\iiY.n. X 384. 

2,10. Arthroaesnuis qiLiriferiis, sp. n* X 470. 

11. iStudiraairutn aiuvronakwi, KdXh, var. suhtriangulare, var. n. X 470. 

12. „ Gm'vatu}n,West. X 470. 

13. „ Giispidatum, Breb., var. maximum, West. X 470. 
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Plate 18 . 

Figs. 1-3. Staurastnm pmiido 2 ^ehgmm, sp. n. X 470. 


4. 

5. 
0 , 7 . 

8 . 

9 . 

10 . 


2 )dTadoxim^ Meyen, forma. X 470. 

„ forma. X 470. 

„ var. cingulmn^ var. n. 0, x 470; 

7, X 384. 

sexanaidare, Rabeuh., var. supermtmerarkc, - var. n. 
X 470. 

Arachie, Ralfs, var. cii7'vatum, var. n. k 384. 
gi'acile, Balfs, forma. X 470. 


On tbe Germination of the Seeds of Davidia involiicrata^ Baill. 
By W. Botting Hemsley, E.L.S., Keeper of the 

Herbarium and Library, Eoyal Botanic Gardens, Kew. 

(Plate 19 .) 

[Read 18th June, 1903.] 

Davwja is one of the most remarkable of the endemic genera of 
the trees of China. It is a monotype with foliage strongly 
resembling that of a lime-tree and an inflorescence resembling 
no other. 

The flowers are borne in globose, solitary heads about an inch 
in diameter on axillary peduncles, two or three inches long, and 
hearing two oblong, nearly opposite, pure white, leaf-like bracts, 
four to six inches long. 

The inflorescence consists of a number of male flowers, with- 
out any perianth, encircling a solitary, obliquely inserted female 
flower, which hears five rudimentary stamens around the ovary 
near the top. Or sometimes the inflorescence consi.4s of male 
flowers alone; sometimes of a solitary hermaphrodite flower. 

The ellipsoid fruit, about an inch and a half in length, is 
drupoid in composition and is obliquely attached. 

The pericarp consists of a thin epiearp aiid mcsocarp and a 
very hard, bony endocarp which intrudes between the six to ton 
1-seeded cells to the axis, with wLich it. is consolidated. Both 
the dehiscence of the fruit and the germination of the seeds are 
of a highly carious character. After the decay of the outer 
layer of the peiflcarp, dehiscence takes place by the separation 
of the upper half, or sometimes as much as two-thirds, of the 
back of each carpel in the form of a valve or shutter. 

Usually only about half the ovules are fertilizc'd and developed ; 
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sometimes only one. By the faliiog away of the dorsal valves 
the solitary, peadiilaiis seeds becosne partially visible, but they 
are not released. On the contrary, they are held fast until alter 
germination and considerable development of the young plant 
has taken place. 

The seeds are pendulous from above the middle of the inner 
angle of the cell, with the micropyle near the top on the outside. 
The embryo is straight, nearly as long as the seed, with foliaceoiis, 
flat cotyledons, twice as long as the straight radicle, and it is 
embedded in endosperm somewhat thicker than itself. 

After the dehiscence of the dorsal valves of the carpels, which 
apparently only takes place when the conditions are favourable 
to germination, the radicles of as many seeds as are present in 
the fruit emerge simultaneously. There is also rapid elongation 
of the cotyledons, by which the axis of the planllet is carried 
outside of the testa. Then, according to the position of the 
fruit, the radicle turns towards the soil, whicii it ent( rs, when 
the developing eotjledons absorb the reserve-materials of the 
endosperm, soon free themselves and assume a horizontal position, 
become green and persist a long time. 

This stage is soon followed by the full development of the two 
flrst foliage-leaves, •which are opposite and at right angles to 
the cotyledons, whilst all succeeding leaves are alternate. This 
piimary pair of leaves reaches a conspicuous stage in the dormant 
embryo. 

The advantages, if any, of the simultaneous germination of a 
number of imprisoned seeds in such close proximity are not 
obvious, at least to me. Unfortunately I was unable to 
follow the subsequent behaviour of seedlings produced under 
such conditions, or I might have been able to offer some ex- 
planation of the phenomenon. Of course it is no unusual tiling 
in nature for a whole pod ful of seeds to germinate in a cluster, 
and for one, or few^, to smother the rest in the struggle for 
existence. But in JDavidia the proximity is unavoidable.'^* 

^ I may mentioa mcidentally that seedlings do sometimes, in a sense, devour 
each other. Mr. Hackett, the foreman of the Tropical Department at Kew, 
gave me the Brazil-nut as an instance. In a fruit full of nuts (seeds) he Iiad 
under observation, the seeds germinated in the shell and decayed one alter 
another until only one was left to grow up. He could not assert that this 
behaved as a saprophyte, though appearances favoured the view that it did to 
some extent. 
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I can only suggest that in a cluster of seedlings tBore is a 
greater cliance of partial escape from phytophagous organisms 
of yarious kinds than there is for solitary individuals; but I am 
aware that this suggestion is open to numerous objections. 
Taking our native trees for comparison : they have mostly either 
solitary seeds, as in the oak; or, if there are several, they are 
furnished with some appendage that facilitates dispersal, as the 
comose seeds of the willow. 

Another interesting point is the presence of buds in the axils 
of the cotyledonary leaves of Damdia. The advantage of 
cotyledonary buds is probably this, as in many other instances, 
that if the plumule is injured or destroyed the development of 
the plant is continued by them. But this is not always the case, 
as is shown by Grustav Kock in ‘ Oesterreichische Botanische 
Zeitschrift,* liii. p. 58, who there gives the results of the 
investigation by himself and others of seedlings of 152 different 
plants belonging to 49 different natural orders. In DiantJius 
QaTyofhyllm the cotyledonary buds develop simultaneously with 
the plumule. In Nasturtium officinale they grow into roots. In 
Trapa natans they form shoots which soon detach themselves 
and become independent plants. In Vleno thej grow into 
thornless branches. In Lathynis tul ero sus ihoj gvo-w out as 
runners. In many species of Linum the plant becomes perennial 
through their development after the primary stem has died down. 
In TJiesium montanum only the cotyledonary shoots bear ffowers. 
And in ScropJmlaria Wirliarti tliey grow diiring the summer 
and autumn into short-jointed shoots which strike root and gi’ow 
out the following spring. 

Davidia was discovered by the Abbe David near Moupin in the 
Province of Szechuen, and apparently only in small quantity. It 
was described by the late Dr. H. Bailion (‘ Adansonia,’ x, p, 114) 
in 1871, from flowering specimens. In 1889 Dr. A. Henry 
sent a fruiting specimen to Kew, and a figure of it is given in 
Hooker’s ‘leones Planfcarum,’ 1. 1961, but with very little detail. 
Dr. Henry saw only one tree, and this was in Eastern Szechuen. 

Subsequently Mr. E. H. Wilson, collector for Messrs. James 
Veitch & Sons, discovered about a hundred trees in the same 
region, and succeeded in obtaining a quantity of good seed, from 
which a large stock of plants has been raised. Kew is indebted 
to Messrs. Veitch for the material on which the foregoing 
obsemtions were made. 
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is usually placed in the Corn acea^, next to I^^ssa^ a 
genus of Asiatic and North American trees, which it resembles 
in some particulars, but from which it differs greatly in appearance 
and floral structure. However, I do not intend to discuss its 
affinities on this occasion. 

Miss M. Smith’s careful drawings iii the Plate, explained below, 
show what I have attempted to describe in the germination of 
Davidia* 

EXPLAIS^ATION OF PLATE 19. 

Davidia mvolucrata, Baill, 

Fig, 1. A ripe fruit. 

2. Tiie same with the outer layers of the pericarp removed and one of 

tlie valves opening nearly to the base. 

3. Gross-section of a fruit in which seven of the cells are fertile. 

4. Cross-section of a fruit in which only one of the ceils is fertile. 

5. A fruit from which the valves have fallen away and the seeds have 

begun to germinate. 

6. Dorsal view of one of the valves. 

7. y entral view of the same. 

8. Gross-section of a seed. 

9. A germinating seed. 

10. Section of germinating seed showing the highly developed plumule 

and one cotyledon. 

11. A portion of the embryo from the same seed. 

12. Section of old, empty fruit. 

13. A seedling showing buds in the axils of the cotyledonary leaves, first 

pair of foliage-leaves opposite and succeeding ones alternate. 

Figs. 1-5, 12, & 13 are natur .il size. 

Figs. 6-10, & 11 are more or less enlarged, most of them, as will be seen 
by comparison, only very slightly. 
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DamcUa is iisiiallj placed io the Cornaceae, next to 2^yssa^ a 
genus of Asiatic and ]N"orth American trees, wlxich it resembles 
ill sonie particulars, but from which it differs greatly in appearance 
and floral structure. Howev^er, I do not intend to discuss its 
affinities on this occasion. 

Miss M. Smith’s careful drawings in the Plate, explained below, 
show what I have attempted to describe in the gcrirunation o£ 
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ZavicUa involucratay Baill. \ . 

. 1. A ripe fruit. ‘ 

2. The same with the outer layers of the pericarp removed and one <jf 

the valves opening nearly to the base. 

3. Cross-section of a fruit in which seven of the cells are fertile. 

4. Cross-section of a fruit in which only one of the cells is fertile. 

5. A fruit from which the valves have fallen away and the seeds have 

begun to germinate. 

6. Dorsal view of one of the valves. 

7. Ventral view of the same. 

8. Cross-section of a seed. 

9. A germinating seed. 

10. Section of germinating seed showing the highly developed plumulo 

and one cotyledon. 

11. A portion of the embryo from the sanxe seed. 

12. Section of old, empty fruit. 

13. A seedling showing buds in the axils of the cotyledonary leaves, fir.st 

pair of foliage-leaves opposite and succeeding ones alternate. 


Figs. 1-5, 12, & 13 are natural size, 

.Figs. 6-10, & 11 are more or less enlarged, most of them, as will be 
by comparison, only very slightly. 
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A General View of the Genus Plmis, Bj Maxwell T. 
Masters, M.I)., E.E.S., B.L.S,, Correspondent of tbe 
Institute of Prance, 

(Pl/ATES 20-23.) 

[Read 19th NoTemher, 1903.] 

The special object of tbe following notes is to add to our 
Imowledge of tbe species of Pmus and to facilitate their 
determination. Without any pretence to be complete, they 
comprise details either imperfectly appreciated or not included 
in the ordinary text-hoolcs. Por the present purpose it is not 
necessary to cite the whole of the voluminous literature per- 
taining to the subject. It is sufiBcient to indicate here some of 
the more important and more recent publications, and those in 
which full bibliographical references may be found 
In addition to tbe very extensive literature, I have availed 
myself of tbe resources of the principal herbaria in London, 
Paris, and elsewhere, and Lave, wherever practicable, studied 
the living trees — in some few cases in a wild state, but in tbe 
large majority of instances as growing in tbe Pinetum at 
the Eoyal Gardens, Kew, and in numerous other botanical 
and private establishments. Many specimens have also been 
obligingly communicated to me from botanists in the United 
States and the continent of Europe. 

The genus Fmits is here taken in the limited acceptation now 
usually adopted. So limited, it forms a very natural and easily 
recognized group. It includes those Abietinese in which both 
shoots and leaves are dimorphic, or, as regards the leaves, 
polymorphic. 

The extension-shoots grow rapidly and during the season 
more or less continuously, and are elongated ; the lateral shoots 
are either elongate or short and thick, forming spurs,’ Vwhich 

* Bentham and Hooker, * Genera Plautariim,’ iii. (1880) p. 438; Parlatore 
in PeCandolIe, Prodromus, xvi.^ (1868); Engelmann in Trans. Acad. St. 
Louis, iv. p. 161 (1880); Eichler in Engler and Prantl, Pflanzenfamilien, 
ii. p. 70 (1880) ; Beissner, Handbiich d. Nadelholzkunde (1891) ; Masters in 
Journ. Linn. Soc., Bot. xxvii. (1889) p. 226, xxx. (1892); Sargent, Silva, xi. 
(1897); Kent in Veitch’s Manual, ed. 2 (1900); Conifer Conference Report 
R. Hortic. Society, vol. xiv. (1892). Otlaer references will be given incidentally 
or under tbe head of particular species. 
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tlie G-ermans call Kurztriehe, These are axillarj slioots, which 
grow slowly and are soon arrested in their growth, so that they 
do not materially lengthen between the internocles, and pro- 
bably serve as store-places for reserve food or for water. They 
are siirronnded by bud-scales. The leaf-organs are very 
polymorphic ; three forms only need here be mentioned — the 
cotyledons ; the primordial or transitional leaves, which may 
be mere scales, or linear leaves scattered spirally around the 
exteiision-slioots ; and the adult leaves, wdiich are arranged in 
tufts of from 2-5 (rarely moi^e than 5) on the ends of the spurs ” 

(see fig. 1, p. 585). The number of leaves in each tuft is 
usually, but not invariably, constant in particular specic^s. The 
fascicles are encircled at the base by a number of perular scales, 
subcoriaceous in texture, or more or less membranous and 
arranged spirally. The male flowers are borne on the shoots of 
the year, are amentaceous in appearance, and arranged in 
clusters, never solitary. Each flower is surrounded by a perianth 
of imbricating bracts, varying in number but constant in each 
species. There are not more than 4 in P. quadrifoUa, cemhroides, 
edulis, Balfotiriana, and aristata ; 6 in P. monoj)liyUa, reslnosa, 
and coniorta ; 8-10 in the majority of species, iDcluding all those 
of the ^frolus section : and as many as 14-16 in P. Torreyana ? 

and P. ^abiniana. The details relating to the number and ^ 

arrangement of these scales are mostly taken from Engelmann, | 

In several species this character has not as yet been observed. 1 

These imbricating scales are homologous wdth those that sur- 1 

round the fascicles of leaves, and the stamens, though separated ! 

by a bare interval, are serially continuous with them. The | 

anthers or micro-sporanges are borne on the under surface of the ! 

sporopbyll. The pedicel bearing the young female cone is clothed I 

with spirally arranged perulse or scales, like those on the vegetative 1 

shoots, but they have no tufts of leaves in their axils. By I 

tracing these perulm upwards, they may be seen gradually to i 

become shorter and to pass insensibly iiito the bracts, in w^bose i 

axils are placed the ovuliferous scales. i 

The female flowers are, unless in rare exceptions, lateral. ■ 

At first sight, from their erect direction and from the fact that j 

they overtop the terminal leaf-bud, they appear to be terminal. i 

Subsequently the peduncle curves downwards, and the lateral | 

position then becomes obvious. In some species the mature i 

cones remain in pimximity to the terminal leaf-bn in which I 

2u2 


~Q0 DH. M. T- MASTEItS: GEN'EWAL VIEW 

ea.e,_ for 

tem nal. the coBes then spring from 

Sr X °of ?e shoot at some distance from_ the apex, when 

the sides or . y, an exceptional occurrence, 

LoT„.%.te™™u »a » .»r *^,7, 

Sir Charles Lemon in the case of F.^ maritMn ( 

l''Te tulenl the growth of tlie axis is, 

entirely arrested after producing ^ 
lent L does Lt even elongate in the following season ; the 
maturi’no' cone, therefore, remains erect near the top _ _ 

hraneh (“ Revision of the Genus Pinus,” Trans. Acad. St. Louu, 

'"ThTciaraeters offered by the ripe cone and seed are of special 

imnol^eTbut as they L dealt with by all writers on these 
impoirance , uu j rletail here concerning 

plants, it is not necessary to enter into 

them The form of the apophysis or swollen end of the com 
,Si, Ly i..pomnt , .kat of it. tenoM po*oo, « u„P.. 
lint so la tlie youag cones, for instance, r.v g 
W) the apex of the scrie is thickened and ends in a reciirve 
S:' Is^^rowth goes on, the 

flattened on each side of the terminal point, and thus 
“ nmho ” becomes more distinctly marked out. _ 

The cones which are formed in one year generally ripen in - 
following season, or, in some cases, not till the thir year. ^ 
The characters derived from the seedling plant, the varying 
number of the cotyledons, the anatomy of the caul, ole or h^p - 
eotvl are treated of in a former communication, .Tourn. Li - 
Soe., Bot. vol. xxvii. (1889) pp. 236 

von Tubeuf, ‘ Samen, Briichte und Keimliuge (1891), p. 8.- 
Without alluding to other characters mentioned under the 
head of particular species, it may be said that the genus, as 
now definU, is easily distinguished from the Spruces (Pieea), 
the Silver Tirs (AUes), the Cedars (Cedrus) the Larches 
(Zarix), the Hemlock Spruces (Ts«ya)-indeed, from_ all tie 
genera which, at one time or another, have been mclu ed 
under Pirns. The nearest afBnity appears to he with the 
Cedars and Larches, which have dimorphic shoo s and tufted 
tos produced on “ spurs ; ” but in the Cedars the leaves are 
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perjsistent and very numerous in eacli tuft, whilst in the Larciies 
the leaves are eqiialir numerous, but deciduous. The male 
flowers of Cedars and Larches are, moreover, soiitarj, not 
clustered. 

"Whilst the genus is readiij recognizable, it is often far otherwise 
with the species. It is not even easy to group them satisfac- 
torily into subgenera and sections. Eeferenee to the standard 
text-books of Lambert, Ewdlicher, Parlatore,Engelmann, G ordon, 
Carriere, Beissner, Kent, and others, will suffice to show the 
correctness of this assertion. 

The most recent attempt to deal witli the whole of the species 
is that of Engelmauii, in the Transactions of the Academy of 
Sciences of St. Louis, iv. p. 161 (February 18S0). Beissner, 
‘Handhuch der Kadeiliulzkunde’ (1891), p. 209 ; Sargent, ‘Silva,’ 
voL xi. (1897) ; Kent in Teitch’s Manual, ed. 2 (1900), p. 308, 
not to speak of others, liave given their attention to certain 
species only, and not to the whole number, and they have, for 
the most part, followed Eugelmann’s arrangement. This is 
iiotewmrthy for several reasons, to some of which allusion may 
liere be made. In the first place, even Erigelmanifis Eevision. 
is not complete. It deals with sections and subsections, and 
with various minor subdivisions, but does not extend to the 
individual species, which are merely named under the sub- 
division to which they respectively belong. 

Histological Chaeacteks. 

In the next place, Engelmann makes use, for systematic 
purposes, of the position within the leaf of the res in- canals 
whether marginal, L e. “ peripheral,’’ or just beneath the epi- 
dermis (Pi. 20. fig. 1) ; “ parenchymatous,” or in the substance 
of the leaf (PL 20. fig. 2); or “ internal,” when they are placed in 
juxtaposition to the endoderm (PL 20- fig. 3). Engelmann also 
lays some stress on the eircumstanee of the resin-canals being 
surrounded by “strengthening cells” (PL 20. figs. 1 <fc 2) or 
devoid of any such investment. 

Koehne, in his ‘Deutsche Dendrologie ’ (1893), p. 28, makes 
further use of histological characters by dividing the genus into 
two sections-— Haploxylon,” in which the central fibro-vascular 
bundle is simple (PL 20. fig.2); and “ Diploxylon,” in which the 
bundle branches into two divisions which are more or less closely 
approximate or separated by cellular tissue or stereome-celis 
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(PL 20. fig. 1). The branching or otherwise of the fibro- vascular 
bundle is a more important “ character ’’ than that furnished by 
the position o£ the resin-canals. At the same time it may be 
pointed out, as a fact of some possible significance as regards 
the phytogeny of the genus, that in the cotyledons and in the 
primordial leaves the fibro-vascular bundles may be unbranched 
(Pi. 22. fig. 8 ; PI. 23. fig. 9), whilst in the adult foliage they 
may be branched. So, also, the resin-canals may in the primordial 
leaves he marginal, as in P. Lamhertiana (PL 23. fig. 9), whilst 
in the adult foliage they are generally median. 

M. Casimir de Candolle, however, in relation to the juvenile 
character of the leaves on adventitious shoots, says that the 
“ caractere juvenile rentre dans la loi du developpement indi- 
vidnel de la piante et il fait partie de Tensemble des caracteres 
normaux de chaque espece. II ne faut done pas considerer 
comma un cas de variabilite regressive de I’espece, et il n’y a 
pas lieu de lui attribuer, ainsi que Lon a fait queiqnefois 
rimportauce d’une indication phjiogenetique ” (Archiv. des 
Sciences physiques et naturelles, t. xvi. July 1903, p. 68). In 
what way we are to distinguish between what is peculiar to 
the individual, and what is of genealogical significance, is not 
apparent. 

In the following notes I have availed myself of the information 
published by my predecessors, and of the incidental observations 
of Van Tieghem, Bertrand, MaclN^ab, and others to whom 
reference is made in the course of this paper. It may be here 
pointed out that a valuable character has been hitherto almost 
entirely overlooked, or not accorded the importance which it 
deserves. I allude to the number and characteristics of the 
cells constituting the endoderm-layer, I have not examined 
this layer in all the species, nor in many specimens of each 
species, hut in a number suflScient to enable me to form a high 
estimate of its v^alue for classificatory purposes. 

I have repeatedly examined the leaf-structure in the majority^ 
of the species, both in a living state and when dried; and I 
gratefully acknowledge the assistance I have had from the 
beautiful specimens of the American species prepared by 
Mr. Xing. These were described and illustrated by Messrs. 
Coulter and Eose'^\ Specimens have also been made for me 

^ Synopsis of North- American Pines based upon Leaf- Anatomy/' Botanical 
Gazette (1886), p. 256. See also Bastin and Trimble, * A Contribution to the 
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by Mr. Worsdell, Mr. Fraser, and others, to wbom my ackiaow-. 
ledgments are due, as also to Mr. A. E. Smith for liis 
photographic reproductions of several slides. 

The integrity or subdivision of the fibro-vascuiar bundle has 
already been commented on as furnishing an excellent character, 
as indicated by Coulter & Eose and Koehne. 

The position of the resin-canals is more variable ; they are 
not always present, and in some cases (as in P. Lambertiana), 
on the same branch, they may vary in position. 

The general form of the leaf, whether three-sided (Pi. 20. fig. 3) 
or semicylindric (FI. 20. fig. 1), with the upper side concave or 
fiattish, has, of course, attracted general attention* This form is 
well seen when transverse sections of the leaf are made. But the 
shape of the central half-cylinder or meristele,” when similarly 
cut across, does not always correspond to the general shape of 
the leaf, and has not, to my knowledge, been specially noticed. 
Nevertheless it affords a very good means of differentiating 
certain species. The “ meristele,” thus seen in section, may he 
circular, as might be expected in P. monophylla (PI. 21. fig. 4), 
which has cjlindrieally-shaped leaves ; but it occurs also in 
numerous species, such as P. edidis^ in which the leaves are 
three-sided. The meristele has an elliptic section in many 
species of those groups which have from 3 to 5 leaves, and also 
constantly in the 2-leaved section (PI. 20. fig. 1). A third 
variation exists in those species where the meristele is three- 
sided in section, as in F . filifoUa (2L 21. figs. 5 & 6). This tri- 
angular form is generally very distinct, but jt occasionally passes 
gradually into the oblong or elliptic form 

The number and the size of the endoderm-cells (see PL 20. 
figs. 1, 2, 3, etc.) offer, as has been said, good characters, and will, 
it is hoped, attract the attention of students with the necessary 
patience and leisure. 

The thickness of the hypoderm or stereome layers varies in 
different species, and even in the same species under varying 
conditions. It is usually in one or two layers, with an extra 
number iu the corners. It is uniform, or in some species it 

Knowledge of some North-American Coniferse ’ (1897). A few plans of leaf- 
sections of Pines are given by Prof. Tsehirch of Berne, Schweiz. Wochenschrift 
fiir Ohemie line! Pharmacie (1903), no. 22. 

=*= Care must also be taken that the section be made accurately in a hori- 
zontal direction across the centre of the adult leaf. 
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projects inwards ill tbkdv wedge-shaped masses (PL 22. fig. 7). 
Where the tree is much exposed to wind, the hypoderm-celis are 
likely to become thicker, if not always more numerous than in the 
same species growing under less exposed conditions. In the same 
way they are less highly developed in the cotyledons than in tlie 
adult leaf (PL 22. fig. 8). But this, again, is a point which 
retpiires more attention than I have been able to bestow on it. 

The occasional presence or absence of a layer of thin-walled 
cells, presumably containing water, just beneath the epidenn 
should also be noted, as well as the position and number of the 
rows of stomata. 

An instructive comparison may, as has already been remarked, 
be made between the structure and conformation of the cotyledons 
and of the primordial leaves with those of the adult foliage. 
Without going into details, unnecessary for the present purpose, 
it may he stated that the histological structure of the temporary 
foliar members is of a less highly developed character than 
in the more permanent foliage. This is, of course, what might 
have been expected. The cotyledons are sometimes, as in 
P, triangular and with a circular meriatele (PL 22. fig. 8) 

and un branched bundle, whilst in the adult leaves of the same 
species the stele is oblong in section and the fibro-vascular 
bundle divided. Prom a genealogical point of view, it is therefore 
important to note that certain characters that are common to all 
the species in their juvenile state may sometimes continue their 
juvenile characteristics in adult life with comparatively little 
modification. Thus the unbrauched bundle, wPich is a common 
characteristic of the cotyledons and primordial loaves (PL 23. fig. 0) 
in some species, remains in the lully developed adult foliage ; 
whilst in others the bundles, simple in the juvenile state, become 
branched later on. It is quite probable, therefore, that the 
species with branched bundles are the modified derivatives from 
those of simpler form. This assumption is supported by other 
characteristics more readily seen, such as the nature of the bud- 
scales and the peculiarities of the cone-scales. 

The walls of the cell constituting the cortex or mesophyll of 
the leaf are in some species plain (PL 23. fig. 10) ; in other species 
thrown into folds, plicate ’’ or sinuous, indicating an enhanced 
physiological function (PL 22. fig. 7), There is usually no distinct 
palisade-layer in the leaves of J?inus\ so that the structure is 
distinct in that respect from that of the leaves of Ahies and other 
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flat-leaved genera. In some forint of P. Pinaster, liowever 
( Pi. 23. fig. 1 1), a palisade-layer is developed. The leaves of Pi i> us 
Bungecina (PI. 23. fig. 10) are interesting as showing a radiating 
arrangement of the mesophyll-cells in contact witli the eudoderm. 

In this place I may be permitted to say something as to the 
value, for taxonomic purposes, of the histological characters. 
Briefly, they have no greater intrinsic value than any otlier 
characters. They are useful, but they are not infallible guides. 
For the most part they are of a physiological or adaptive nature, 
and therefore likely to vary according to varying conditions to a 
much greater extent than other characters less dependent on 
existing circumstances and more ‘‘fixed*’ by long bereditary 
descent. 

It must also he remembered t])at whereas the student of tlie 
outer morphology lias generally the opportunity of examining a. 
number of specimens from various localities, and of comparing 
the characters as grown under varying conditions, the liistologicui 
student is generally, of necessity, confined to the examination of 
a relatively small number of sections, taken, it may be, from the 
same specimen. Histological characters, moreover, are not con- 
veniently observed in the forest or the garden, whore some more 
ready means of discriminating are liecessitated. 

In the present commuiiication I have bestowed at ten i ion 
almost exclusively on the taxonomic characters afforded by the 
inner structure of the leaf. For the structural details of otlier 
organs reference may be in ade to the papers of Van Ticglicm,, 
“8ur la Structure primaire et les Affinites des Pins,” Journ. 
de Bot. t. vi. (1801) p. 265 ; and Penhallow, in Trans. Eoy. hJuc. 
Canada, vol. ii. (1806), sect. iv. p. 54, who shows that the genus is 
in regard to anatomical characters a well-defined group impossible 
to confound wjth any other. He divides the genus, so far as the 
H . American species are concerned, into two groups : 1st, those 
in which pits occur on the tangential walls of the summer wood, 
as in section Btrohus ; and 2ndly, those in which the pits arc 
wanting in that situation. Eadais, in Ann. Sc. Hat. ser. 7, t. xix. 
(1894) p. 297, tab. 8, arrives at similar conclusions. See also 
Dangeard, “ Eecberehes sur les Plantules des Coniferes,” Le 
Botaiiiste, ser. 3, p. 191 ; Bertrand, “Anat. compar. des Coniferes,” 
Ann. Sc. Hat sir. 5, t. xx. (1874), tab. 12, p. 5; and numerous 
papers by Van Tiegbem, Baillon, and others on the structure of 
the female flowers,, , 
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Gboupijs'G oe the Species. 

The following arrangement of sections and species is drawn up 
with a view of facilitating the identification of particular species, 
and is, to a large extent, arbitrary. The main divisions and 
sections, however, are of a more natural character, inasmuch as 
they include species which are evidently closely allied structurally. 

In the division TENtJISQUAM.^, including the sections 
Stbobus and Cembba of authors, the relatively thin cone-scales 
constitute a character easily recognized, very constant, associated 
with other marked characteristics, and linking the genus, so far 
as the characters presented by the cones are concerned, to the 
other genera of the Abietinese. 

In the section Steobus the resin-canals are marginal and the 
seeds are distinctly winged. Penhallow (Trans. Eoy. Soc. 
Canada, 1896, vol. ii. sect. iv. p.34j) points out that iu P. SU^ohus 
and some of its allies there are pits on the tangential walls of the 
summer wood, whilst there are none in the corresponding position 
in the other sections into w^hich he divides the genus. 

The section Cembba comprises 5-leaved Pines, with median 
resin-canals and wingless or nearly wingless seeds. 

The division CEASSISQUAM^ includes all those species in 
which the cone-scales are notably thickened towards the* apex, 
and are of a more distinctly woody character than in the pre- 
ceding division. It is here divided into two groups — one in 
which the bud-scales are deciduous, loosely imbricate, and mem- 
branous the other in which the bud-scales are persistent and 
siibcoriaceous. The series in which the bud-scales are thin and 
membranous includes two sections — one, Integbieolije, in which 
the leaves are quite entire, and the meristele circular in section; 
the other, Seeeatieoli-E, in which the leaves are serrulate or 
denticulate, especially towards the tip, and in which the meristele 
is elliptic or transversely oblong in section. Certain species, 
such and alhimwlis^ here placed in the Crassifolise, are 

comprised by Engelmann in sect. Strobus. They are, in fact, 
somewhat intermediate in their characters, but on the whole 
they seem more closely related to the species with which they 
are here associated than to those in the section Strobus, 

In a manuscript list of Conifers prepared by Sir Joseph Hooker, and 
which I was privileged to inspect, great stress is deservedly laid upon the 
nature of the bud-scales for classificatory purposes. 
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The series in which the hud-scaJes are more or less persistent, 
tightly imbricated and subcoriaceous in texture (at least at the 
base), includes two principal groups, the one in which the leaves 
vary from 3 to 5 in a tid't and are 3-sided (PL 21. fig. 6), and the 
other that in which the leaves are in pairs, semiterete, grooved 
or fiattish on tlie upper surface, and, ^vhen cut across, presenting 
the outline of a section of a boat (PI. 20. fig. 1). 

The group in which the leaves are 3-sided admits of division 
into the sections Indicfe (Engelmann), Ponderoj-je (Engelinann), 
Ifilifolm (corresponding nearly to Engelniann’s Pseiidostrobi), 
and Cubenses (Engelmarm’s Australes). 

The 2-leaved group is very distinct, but allows of subdivision 
into two sections — the Silvestres (Engelmann in p>art) and 
Pinaster, according as the resin-canals are marginal, as in 
jP. silvestru and its allies, or median as in P. Laricio, etc. 

The sections here proposed correspond in many particulars 
■with those set forth by Engelmaun and with some of the 
subdivisions adopted by the older wTilers, but they are grouped 
differently, and their constituent species are not always the 
same. 

Eurther remarks on the ten sections of the genus here 
proposed will be included in the notes relating to individual 
species. 


Division I. TEFUISQUAM^, 

Cones near the ends of the shoots ; cone-scales leathery or 
slightly woody, not specially thiehened near the apex or on 
either side of the terminal umbo. Bud-scales thin, membranous. 
Leaf-sheaths mostly deciduous, often leaving a short, persistent, 
frill-like ring at the base. Leaves 5, 3-sided, meristele 
in section. Eibro-vascular bundle simple. 


Section 1. Steobus. 

Eesin-canals marginal, rarely median (as sometimes in Lam^ 
bertiana) ; seeds winged ...... Spp. 1-10, 


Section 2. Ckmbea. 
Eesin-canals median ; seeds wingless or nearly so. Spp. 
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Divkionll. CKASSISQUAM^E. 

Cones subterniinal or lateral, falling when mature or per- 
sistent on the branches ; cone-scales thick, more or less woody, 
markedly thickened at or near the apex, on one or both sides of 
the terminal umbo, 

A. Leaf-sheaths of thin membranous scales, deciduous 

except at the base. 

Section 3. Integrieoli.e. 

Cones near the apex of the herbaceous shoot. Leaves 1-5, 
entii'e at the edge ; resin-canals marginal ; ineristeie cyliu- 
drie, circular in section ; fibro-vascular bundle simple. 

Spp. 14-21. 

Section 4. Seek AT iEOLiJG, 

Cones near the middle of the herbaceous shoot. Leaves den- 
ticulate at tlie margin; meristele elliptic in section; resin- 
canals marginal or median Spp. 22-25, 

B. Leaf-sbeath of persistent convolute scales. 

Leaves 3-5, Z-sideL 

Section 5. iNDiCiE. 

Cones sub terminal. Leaves in threes, elongate, slender; resin- 
canals marginal ; anthers crested ; meristele triaugular or 
elliptic Spp. 26-28. 

Section 6. Pokdeeosje. 

Cones mostly large, suhterminal or lateral. Leaves mostly in 
threes, elongate; resin-canals median; meristele elliptic in 
section; fibro-vascular bundle branched Spp. 29-40, 

Section 7. Filifoxus. 

Cones mostly large, subterminal. Leaves in fives; I’esin-canals 
mostly median ; meristele elliptic or triangular in section, 
rarely circular . . . . . ... .... . . . ... .......... Spp. 41-47. 

Section S. Cubeitses. 

Cones lateral or sub terminal. Leaves 2-5 ; resin-canals internal ; 
meristele triangular or elliptic in section ; fibro-vascular 
bundle simple or branched. Spp. 48-52. 
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** Lear.e^^ 2, ,^emitereU^ hoat'Shnped in neciton ; wen- 
stele elliptic in section Jibi'o-vascnilar 
(ilwaijs hmnclied* 

Section 9. St LYESTRES- 

Coiiea sub terminal or lateral. Besin-canals marginal. 

Spp. 53--62. 

Section 10. Piismster. 

Cones lateral or sub terminal. Besin-canals median. Spp. 03-72. 


ill. 


IV. 


Division I. TENUISQU a:\LE. 

Sect. 1. Stroeus. Spp, 1 -Dl 
I Cones sessile or nearly so ; no dorsal stomata .... 11. 

] Cones distinctly stalked Ill- 

/Cones elongate-ovoid; scales oblong, ilattisli or slightly 

i concave at the ends 1- pentaph.ylla. 

1 1. ! Cones oblong-ovoid or subgloho-e ; scales romnled and 
V(‘ry concave at the ends. Leaves 5-0 cent. 

2. parviflora. 

Cones very long, 20-.00 emit. Young sliools covfU'ed with 
l)ro^Ynish hairs. Stomata on all siih,-s of the leaf. 

3. Iiambertiana. 

■ Cones not exceeding 12-15 cent. Shoots glabrous, glaucous, 

, or purplish. Dorsal stomata absent IV. 

\ Cone-scales refloxed at the tips V - 

“j Cone-scales not retlexed at the tips ^ I. 

’ Seed-w'ing shorter than the seed. Leaves 8-10 cent. 

4. strobiformis. 

Seed-wing as long as the seed. Leaves 10-lG cent. 

5. Ayacuite. 

f OoiK^s short oblong ; scales roundish, wuinkled. 

) 6. scipioniformis. 

I Cones elongate, cylhidric-conic Vil. 

' ('"ones curved, somewdiat pointed; scales rounded concave, 
and scuop-like at the tips; shoots ultimately glabrous. 

Leaves 8-10 cent 7. Strobus. ^ 

, Scales pointed, with a projecting mucro VIII. 

{ TIerbaceous shoot covered wdth browm felted hair. Leaves 

VIII. I 4-10 cent 8. monticola. 

I Shoots glabrous 1^* 

. (.'t)nes oblong-ovoid, straight. Loaves 6-S cent. 

9. Penke. 


V. 


VL 


VIL 


J Cones el ongate-cylindric, obtuse, often curved. Leaves 10- 
V 12 cent. 


10. excelsa. 
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Sect. 2. Cembra. ■ Spp. 11-18. 

f Cones cylinclric-conic ; scales gradually tapering to a point, 
mostly reflexed. Leaves 8-9 cent. 11. koraiensis. 
Cones oblong ; scales not redexed except those near tlie 

base XI. 

f Cones oblong ; scales pointed, basal scales recurved. Leaves 

I 14-18 cent 12. Armandi. 

XI. '<J Cones barrel-shaped, obtuse,* scales rounded, basal scales 
j mostly not recurved. Leaves 4-8 cent. 

! 18. Cembra. 


XVIIL 


Division II. CRASSISQUAM.^. 

A. Bud-scales membranous. Leaf-sheaths deciduous except 
at the extreme base ; scales imbricate, often re volute. 

Sect. 3. Integrifoli^e. Spp. 14-21. 

( Leaf solitary, cylindric ; scales of male flower 6. 

14. monophylla. 

Leaves 1—5, usually 5, 8-sided, smooth-edged or nearly so ; 

scales of male flower 4 XIII. 

j Seed-wing short or none XIV. 

. • Seed-wing as long as, or longer than the seed ; scales of 
( male flower 4 ; dorsal stomata absent ...... XVIII. 

{ Cone-scales ultimately recurved at the tip; dorsal stomata 

absent XV. 

I Cone-scales not recurved ; dorsal stomata present. X VI. 
f Apophysis deltoid at the base. Leaves 3-5 cent, 
j 15. Parryana. 

■i {quadnfolia.) 

j Apophysis transversely elliptic ; dorsal stomata absent. 

16. cembroides. 

' Leaf solitary. 14. monophylla.). 

Leaves 2-8, 4 cent, long ; scales of male flower 4. 

^ 17. edulis. 

Leaves 5 ; scales of male flower 8-10 ; dorsal stomata 
. present XVII. 

f Male-flowers globose ; cone ovoid-ohlong. Leaves 5-7 cent. 

18. albicaulis. 

Male flowers oblong; cone oblong-conic. Leaves 5-7 cent, 

19. iiexilis. 

j Cmbo depressed. Leaves 4-5 cent. 20. Balfouriana. 
j Umbo aristate. Leaves 4-5 cent. . , 21. aristata. 

Sect. 4. SERRATIFOLTiE. Spp. 22-25. 

{ Meristele elliptic in section; fibro- vascular bundle simple. 
Barkwdiite. Resin-canal marginal. 22. Bungeana. 

Fibro- vascular bundle ])ranciied XX. 
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xxvir. 


XXVIII. 


Eesin-eanak marginal. Leaves C~9 cent. 

■ 2*3, Gerardiana. 

j Resin-canals median. Leaves 4-7 cent 
'' 24. diihuahnana. 

Resin-canals internal or median ? (imperfectlv known). 

1. 25. Lumholtzii. 

R. Biid-seales tiglitly imbricate^ siibeoriaceoiis. Ijeaf- 
slieatlis persistent ; scales convolute, membranous. 

Leaves 3-5, tj-sided. 

Sect. 5. Inbic-e. Spp. 20-28. 

f Cone ovate-conic, 6-7 cent. Resin-canals marginal ; rneristele 
elliptic in section ; fibro-vascular bundle simple. 

26. insularis, 

Fibro-vascular bundle branched XXI L 

f Oone ovate-conic, 10-12 cent. Resin-canals marginal ; 

rneristele elliptic 27. longifolia. 

Cone ovoid, 4-6 cent. Resin-canals marginal ; rneristele 
triangular 28. Kliasya. 

Sect. G. roxi)EEC)S-?E. Spp. 20-40. 

I Cones subterminal, usiiall}" large XXIV. 

■' ) Cones lateral XX^ . 

^ Cones oblong-cjiindric ; apophysis prominent, 4-5-sided j 

umbo straight 29. canariensis. 

Cones cylindric- conic ; umbo recurved. Bark generally 
pale ; endoderm-cells 50-60 .... 30. ponderosa. 

Cones broadly ovoid. Bark purplish black; endoderm- 
ceUs 40 31. ponderosa, var. Jeffreyi. 

. j Cones mostly large, 10-25 cent, long XXVI. 

' ] Cones of medium size, less than 12 cent. long. . . . XXIX. 

! Cones clustered, siibsessile, persistent in many whorls along 
the branches. (See also 64. muricata. ) 32. attenuata. 

{tuber culaia.) 

Cones solitary, in pairs or in single whorls. . . . . . XXVII. 

) Cones large, oblique, especially at the base. 

33. radiata. 
{insignis.) 

Cones large, symmetrical. XX\IIT. 

fTips of the cone-seales passing abruptly into a stout, 

I mucli-curved umbo ; leaves dense, green, ascending or 
J spreading . ... . . . ........ . . . . . 34. Conlteri. 

Tips of the cone-scales passing gradually into a stout 
subulate umbo ; leaves thinp bluish, pendulous. 

■.-"'"-.^35. Sabiniana,, 
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( Cones oblong or elongate-ovokl 

XXIX. < OYoid or broadly o\oid 


XXX. 
XXX 1. 


rCones 8-10 cent., oblong; umbo subulate. Leaves 18 

24 cent. 86. Taeda. 

Cones 4-8 cent., oblong-conie ; umbo depressed, mucronate. 

XXX. .{ Leaves 12-20 cent • Teocote 

Cones oblong or ovate-oblong, 7-11 cent.: umbo ilattisli oi 

depressed, tiibercled 88. patula. 

, Cones ovoid, opening early ; umbo prominent, subulate, 
. rettexed. Leaves 8-1 2 cent 39. rigida. 

XXXI.-j gones snbglobose or broadly ovoid, serotinous; umbo 

( 'niinute. Leaves 16-20 cent 40. serotina. 

Sect. 7. FiLiFOLiiE. Spp. 41-47 . 


XXXII. ) 


/-Eesin-canals absent ; nieristele triangular. 


41. Donnell-Smithii* 

. xxxni. 


(. Resin-canals median . . * 

(-Meristele elliptic or transversely oblong ...... 

XXXni. 5 Meristele triangular XXX\ . ‘ 

CMeriatele circular 

, Cones ovoid or ovoid-oblong. Leave, s 3-5, 10-20 cent. ; 

slieatbs short 42. Hartwegi. ^ 

XXXn . oblong-conic, very variable in size, etc. Leaieso, 
( 20- 30 cent. ; sbeatbs long dO. Montezumas. 


Cones 20 cent. long. Leaves 20-30 cent. 

44. fllifolia. 


XXXV. • Qo„es5_0cent.; umbo slightly inucronato. Leaves 8-20 cent. 


XXXVI. 


j leiopliylla. 

( Cones very large, subgloboso ; scales xviili stout subulate 


mucro 


40. Torreyana. 


I Cones 5-7 cent, long, oblong-conic ; umbo short, subulate. 

xxxvn. I 47. arizonica. 


! 


Sect. 8. CuBENSEs. Spp. 4S-52. 

Leaves 3 ; meristele elliptic XXXIX. 

XL. 


XXXA III. I Leaves 5, rarely 3 [pcdustvis) 

f Cones lateral, 8-15 cent., ovoid-conic ; umbo rlioinboid, with 

XXXIX. I a short straight mucro cubensis. 

( Cones subterminal . . . > . ... . . * . • . . . . • . . • • * • • • • • ^ 

1 Umbo terminating in a foliaceoiis process. Leaves 16-18 cent. 
) 49. occidentalis. 

1 Umbo not ioiiaceous * . . ^ . . . . . . • 


XL. 


XLL 



XLl. 


XLIT. 


XLni. ^ 


XLIV. 


curved miicro. Leaves 8, 2o-*3o cent. 50. palmstris. 

; Cones 10-12 cent., elongate ovoid ; umbo short, deltoid. 

Leaves 18--8() cent 51. pseudostrobus. 

Cones 5-10 cent., subglobose ; umbo muticous. Leaves 18- 
^ 25 cent * 52. oocaxpa. 

Leaves % semiterete* 

Sect. 9. SiLVESTiiES. Spp. 58-62. 

j Cones lateral XLII.L 

I Cones sub terminal X,LIV. 

Cones solitary or in pairs, ovoid or usually oblong-conic, 
I long-stalked, dedexed. Leaves 7-9 cent. 

53. balepensis. 

j Cones often clustered, broadly ovoid, subsessihi, horizontal or 
I, ascending. Leaves 12-18 cent. . . 54. brnttia. 

j Leaves more than 10 cent, long XLV, 

j Leaves less than 10 cent, long XL VI. 

Cones elongate, ovoid-conic ; apophysis prominent, pyrariiidal. 

I Leaves 18-20 cent 55. Merkusii. 

XLV. -{ Cones broadly ovoid-conic ; apophysis flattened ; umbo 
j depressed. Leaves 14-18 cent., slender. 

56. Massoniana. 

i Low tree, generally shrubby, sometimes prostrate; It^aves 
deep green. Cones ovoid or ovoid-conic, 3-5 cent. 

67. montana. 

Tall trees XL VII. 

i Cones 10-12 cent., broadly ovoid ; apophysis prominent 
Seed-wing narrow or absent .... 58. Pinea. 

Cones less than 10 cent, long, ovoid or ovoid-conic. Seed- 
wing conspicuous XLVlIi'. 

/ Leaf-buds oblong, distinctly apiculate ; apophysis trans- 
) Tersely oblong, muticous. Leaves 10-16 cent. 

5 59. resinosa. 

V Leaf-buds oblong acute, shortly apiculate ........ XLIX. 

^ Cones ovoid or ovoid-conic, acute ; apophysis subrhomboid, 
flattened or prominent, upper border ovate, acute. Leaves 
green beneath, glaucous at the sides, 3-8 cent. long. 

60. silvestris. 

Cones ovoid, acute or obtuse ; apophysis transversely 
t oblong, sinuous ................................ 

/Cones ovoid, 3-4 cent long ; apophysis cushion-shaped, 
striated, upper border irregularly lobed ; umbo deeply 

depressed, lieaves 7-8 cent 61. Henryi. 

Cones 4-5 cent. ; apophysis not striated, obscurely lobed ; 

^ umbo prominent. Leaves 6-10 cent. 62. densifiora. 
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Sect. 10. Pinaster. Spp. 68-73. 


j Cones lateral . . 

1 Cones terminal . 


LIL 


Lll. 

lyiil 

. IJII. 
. LV. 


LIII. 


LIV.-l 


j Cones serotinous 

I Cones not serotinous 

, Cones small, oHong-conic, curved, turned upwai'ds parallel 
1 witli the branches. Leaves 8-5 cent. 68. divaxicata. 

-j [JBanlmana.) 

( Cones horizontal or detlexed ‘ 

/Cones oblong, persistent on the old branches; apophyses 
obscurely 4 -sided, ending abruptly in a stout subulate 

umbo. Leaves 10-16 cent 64. muricata. 

Cones conic, persistent, often ultimately embedded m the 
branch: umbo deltoid-subulate. Leaves slender, 6-10 
I cent 65. clausa. 

/Cones clustered, persistent, 12-18 cent., conic , apophj sis 
' pyramidal; umbo stout, compressed. Leaves 12-20 cent. 

66 . maritima. 

{Finaste7\) 

Cones clustered, persistent, roimdisli oblong ; apopbysis 
tapering gmdually into a stout subulate umbo. Leaves 

5-6 cent. 67. pungens. 

I Cones not exceeding 10 cent 

/Cones subsessile in pah’s, oblong-conie, 6-7 cent; mucro 

LVI 1 subulate. Leaves 5-8 cent 68. virginiana. 

-j {inops.) 

' Mucro minute 

/Cones 4-6 cent, ovoid or oblong-ovoid. Leaves slender, 

I 7-8 cent 69. glabra. 

LVII ■{ Cones 6-7 cent, solitary, oblong-conic. Leaves slender, 

I 8-10 cent echinata._ 

{mitis, vm'iahilis.) 

(Cones in pairs or solitary, rarely clustered.^ Leaf-buds 

L VIII. I apiculate. Leaves variable 71. Laricio. _ 

I Leaf-buds acute, not apiculate * 

/ Cones 5-7 cent., ovoid-conic. Bud-scales silvery. Leaves 

10-14 cent 72. THunbergiaria. 

\ 0 ( 3 X 163 oblong-conic, 6-7 cent. Bud-scales brown. Leaies 
( 5-6 cent 73 . contorta. 
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Impebfectly-known Species {see post). 
P. reeuTvata, liowlee. 

P. yunnanensis, Fnmehet. 

P. veroiicularis, Jcmhe. 

P, ieucospermaj Maxhmivicz, 

P. eldarica, 31edwejeim. 


Incidental Eemadics on the Species op Pines. 

The species bereinaftei' referred to are for tlie most part named 
ill accordance with Parlatore’s monograph in De Candolle’s 
‘ Prodromns,’ xvi. fasc. 2 (1868), Engelmaiin’s ‘‘Eevision ” in the 
^ Transactions of the Academy of St. Louis ’ (1880), and, to a 
less extent, in conformity with Sargent’s ‘ Silva ’ (1897). Pull 
descriptions, synonyms, and references to figures are given in 
those works, which it is not necessary to repeat here. The 
excellent figures in Loudon’s ‘ Encyclopasdia of Trees and Shrubs ’ 
(1842) should be consulted by all students, as well as those given 
in the ‘ Journal of the Horticultural Society,' vol. i. (18-16), voL ii. 
(1817), vol. iv. (1849), the ‘PinetumEritannicum/the ‘ Gardener>s’ 
Chronicle,’ and the more recent publications of Beissner and 
Yeitch. It is desirable to repeat that Parlatore treated the genus 
ill a much wider sense than is here done, embracing indeed in 
his Finns almost all the Abietinese, so that the present remarks 
apply only to his subgenus Finns, The additions and changes 
that have become necessary are given under the head of individual 
species. Eeferences to the more recent literature will also bo 
found under the same headings. 

1. P. PENTAPHTLLA, the Q-oyo Matsu of the Japanese, -was first 
described by Mayr in his onographie der Abietineen des Japan- 
ischen Eeiches’ (1890), tab. vi. fig. 20. It was found growing 
wild in the mountains of Central Japan, and is the Japanese 
analogue of the Horth-east American P. Strobus, 

The triangular leaves have a circular or sometimes a three” 
sided meristele with a single fibro- vascular bundle. The endo- 
derm-layer consists of about a dozen large cells. The resin- 
canals are subepidermal, i. e. marginal. The cones in the Abbe 
Panrie’s specimens are about 3 inches long, subsessile, spreading, 
oblong-conic ; scales roundish in outline, flattish. The hark is 
studded .with black tubercles.: , 
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It never forms separate forests, but grows halfway up the moun- 
tains intermixed with deciduous trees {Fam-ie in herb. Pans). 

2. PiNUS pAETtFiOEA, Siehold ^ Zuccarini. 

A well-fenown Japanese species, sometimes referred to the 
section Cembra, but the resin-canals are marginal _ 

The young shoots, in the cultivated trees, are usually hairy, 
destitute of leaves at the base, and possess a double ring of resin- 
canals in the cortex. The buds are eylindric-obtuse with lanceolate 
brown scales. The three-sided leaves have a circular meristele 
' and an undivided vascular bundle. The dorsal side is fiattish or 
slightly eonvex, green, without stomata, the two lateral faces 
slightly concave, glaucous. The resin-canals are margnial, with- 
out a sheath of stereome-eells. The endoderm-layer consists of 
about 20 cells. Cotyledons 8-10. In cultivation it produces 

abundance of Ccni&r^-lihe cones, ^ ^ -u , * 4 . 

In addition to the older literature cited in the text-books it 
may be well to cite the more recent publications of Mayr, Monog. 
Abiet. Japan. (1890) p. 76, t. 5, and Syme in Card. Chron. (1878) 
p. 624, f- 103. 

3. P. LA 3 iBEitTiA.KA, ; Sargent, Silva, xi. (1897) p. 2/ j 

t. 542. . , . 

The history of the discovery of this noble Pine is given m a 

communication from Douglas in the ‘ Companion ’ to the Bota- 
nical Magazine, ii. pp. 92 130 (1836). The species had been 

already published in the Transactions of the Linnean Society, xv. 
p. 600 (1827). The type-specimen is in the Kew herbarium. 

The resin-canals in the primordial leaves are marginal (PL 23. 
fig. 9), the endoderm is feebly developed, and the fibro-vascular 
bundle nnbranched. In the adult le^aves the canals are sometimes 
median, sometimes marginal, the endoderm-cells well-developed, 
about 28-32, and the fibro-vascular bundle branched. See J. 
D. Hooker, in Gard. Chron., Jan. 3 (1885), p. 15, f. 1. 

The stomata occur on all three of the leaf-surfaces. The bracts 
of the male fiower are 8-10 in number, according to Sargent. 
Cotyledons 12-15. 

4. P. STEOBIFOEMIS, JEnffehmn7i ; Sm^gent, Silva, xi. (1897) 
p. S3, tab. 544. 

P. Agamdte, Parlatore pro parte. 

This species is distinguished from P. Ayacuite, by Sargent, on 
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Hceount of the different form of tlie cone-scales and the shorter 
seed-wing. 8o far as I have seen, the leaves are usually much 
shorter tlian in J^aeuiie, denticulate at the edges, though 
figured by Sargent as entire ; the cones are also shorter, obtusely 
cylijulric I'atlier than conic, with the cone-scales rounded obtuse 
at the recurved tips, and with nearly wingless seeds. 

It is a native of the mountains of Northern Arizona and of 
Chihuahua, at elevations of from 6000-8000 ft., usually growing 
singly. 

5. Pjxus Axachite, Ehrenlerg. 

This is a five-leaved Pine wuth long slender leaves, and usually 
with elongated cones. The cone-scales generally taper towards 
the apex and are there strongly recurved. The young shoots in 
the cultivated trees are generally covered with down, devoid of 
leaves at the base, but sometimes clothed with leaf-fascicles. 
The resin-canals are marginal, the stereome-cells abundant 
beneath the epidermis and around the resin-canals. Engelmann, 
however, describes them as fe^vin number and not present around 
the ducts. The meristele is circular in section, and the fibro- 
vascular bundle unbranched. The endoderm-celis are about 24 
in number. The stomata are in four rows on the sides, but not 
oil the back of the leaf. The wing of the seed is as long or 
longer than the seed itself. Cotyledons 12-15. 

The species is a native of the mountains of Northern Mexico 
and perhaps to the mountains of Southern Arizona. It seems 
more probable, as Sargent has pointed out, that the Arizona tree 
is a distinct species, with very narrow wings to the seed, and which 
he refers to P. of Engelmann. 

6. P. SCIPIOHIFOBMIS (§ Strobus), Masters, in Bull. Kerl. 
Po/ssmr, April 1898, p. 270. 

This is one of Dr. Henryks discoveries in Hupeh. It is one of 
the Strobus section, with oblong-obtuse cones, 3-5 ceatiin. long, 
resembling a short stick, whence the name. 

The resill-canals are subepidermaL There are 4 or 5 rows of 
stomata on the sides of the leaf, but none on the dorsum. 

7. P. Steobus, Lmn.^y EargentrBilva, xi. (1897) p. 17, t. 538 ; 
Britton i^'Broicn^ Illustrated Flora of the N. Uttited States, Canada, 
etc., i. (1896) p. 51, fig.; Beissner, Handhuch, edi. 2, p. 290. 

To the description of this well-known Pine, of which anauthen- 
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tieated specimen is to be found in Linnseus’s herbarium, there is 
little that need he added. 

In the seedlings examined by me the caulicle or, as it is now 
generally called, the hypocotyi, is remarkable for tapering upwards. 
How far this is characteristic remains to be seen. The herbaceous 
shoots are slender, greenish, covered with fine white setsa, and 
destitute of leaves at the base. The loaves have two rows of 
stomata on the sides, but none on the back, they are triangular 
in section, with the cells of the mesophyll sinuous. The marginal 
resin-canals are surrounded by a sheath of stereom e-cells. The 
meristele is circular in section, and the fibro-vascular bundle 
unbraiiched. The endoderm consists of about 20 cells. 

The leaves of this species are softer and less rigid than those 
of Finus monticola^ which represents it on the Pacific side of the 
American continent, and they are stonter and not so long as in 
the Himalayan eoscelsa, to which it is also nearly allied. 

The scales of the cone are scoop-like at the tips, more so than 
in either P. montieola or P. ecccelsa, and the lowermost cone- 
scales are often more or less recurved. 

The cotyledons vary in number from 7 to 14. 

In the Hatural History Museum (Eritish Museum) is a speci- 
men from H. California collected by Lemmon and nmxed montieola. 
The size and shape of the cone are indeed those of moniicola^ 
but the tips of the scales are rounded and recurved, resembling 
ill this particular the P. stroliformis of Sargent from Arizona 
(see mte^ p. 578). 

8. PiNUs MOKTicoEA, D. Dou ; Sargent, Silva, xi. (1897) 
p. 23, tabb. 540, 541. 

In the herbaceous shoots of this species, whitish, capitate, 
glandular hairs are intermingled with the whitish or brownish 
setsB which beset the brownish surface. 

Engelmann describes the resin-canals as peripheral and not 
encircled by strengthening cells,but in some of the wild specimens 
examined by me I have seen stereome-cells surrounding the 
canals. 

The leaves are triangular in section, with a circular meristele 
separated from the cortex by an endo derm-layer of 25-28 cells. 
The fibro-vascular bundle is unhranched. There are three I'ows 
of stomata on the sides of the leaf. The cone-scales are flatter 
and less scoop-like than in P. Strodus^ Cotyledons 6-9. 
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9. Piets Peeke, Grisehacli, SpiciL Fl. Bumel iL p. 949 (1843); 
Bomier, FL Orient y. (1884) p. 608. 

Tills species, native to the momitains of Macedonia, Monte- 
negro, Servia, and Bulgaria, where it occurs scattered amotig 
Spruce Firs, was at first considered to be conspecific with the 
Himalayan P. exceUa. The evidence that they may have origi- 
nated from the same stoch is strong, but the shorter leaves, 
shorter cone-stalks, thicker shorter cones, and siniiously-veined 
seed-wings of P. Feuhe now suffice to distinguish it from 
P. exceha, (See Masters, in Gard. Chroii., Feb. 24, 1883, p. 244, 
f. 34.) 

The young shoots are glabrous, green, and destitute of leaves 
near the base. The primordial leaves are membranous, brown, 
lanceolate-acuminate. The adult leaves are aggregated into 
ascending, wedge-shaped tufts, whilst those of excelsa are usually 
deeurved. The resin-canals are marginal, surrounded by stereome- 
cells, and have the same structure as in P. excelsa. The leaves 
are three-sided, with no stomata on the convex dorsum, and with 
a circular meristele (in section). The resinous buds are ovate- 
acuminate. The male fiowers, hitherto uiidescribed, are arranged 
in clusters. Each is about 8-10 mill, long, 3 mill, broad, orange- 
yellow flushed with pink. Anthers shortly mucronate or muticous, 
devoid of the laciniate crest which characterizes the anthers of 
P. excelsa. The cones, which Grisebach describes as erect, are 
only so in the young state, when mature they are deflexed. 
The cone-scales are rounded, with a small blunt point, and the 
wing of the seed is longer than the seed itself and traversed with 
sinuous veins. Grisebach, probably by inadvertence, described 
the seeds as exalate. Cotyledons 9-10. 

10. P. EXCELSA, Wallicl ; IlooJcer, FI. Brit. Bidia, v. (1890) 
p. 651 ; Collett, Flora Bimlensis (1902), p, 485, fig. 157 ; Brandis, 
Forest Flora, p. 510 ; GamUe, Manual of Indian Timhers, ed. 2 
(1902), p. 704. 

A tree, very variable in habit as seen in cultivation. The 
herbaceous shoots are glabrous, naked at the base, and the cone- 
scales are remarkably broad near the apex. It is described in 
almost all the text-books and is well figured in the ‘ Gardeners’ 
Chronicle,’ February 24, 1883. The seed-wing is twice the 
length of the seed itself. The leaves are three-sided with marginal 
resin-canals, meristele circular in section, and the fibro-vascular 
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l>andl6 imb ran died. There are five rows of stomata on the two 
sides of the leaf and none on the dorsum. The cells of the 
mesophyll have plicated walls. Cotyledons 8-12. 

It extends, with few interruptions, along the Himalayas from 
Afghanistan to Bhutan, and its value as a timber tree is well 
brought out by Hainble, I, c, 

11. Pi^riJS KOEAiEKSis, Sleb, et Zucc, ; Mayr^ Mon. Abiet. Jap. 
(1890) p. 78, t. 5, t. 6. f. 18 ; GarJ Ghron. 1903 ; Beismer^ 
lIanJbuc\ p. 280, fig. 68. 

A Pine ofithe Cembra section, native of Corea, Central China, 
Japan ?, and Kamtschatka. It has been confounded in books 
and herbaria withP. parviflora^ but the resin-eanals are median, 
and the cones are more elongate, with the scales tapering towards 
the ends and often recurved. The herbaceous shoots are some- 
what woolly, devoid of leaves at the base. The leaves are three- 
sided, with no stomata on the dorsum, with little or no hypoderm, 
the meristele roundish or obscurely triangular, the endoderm-layer 
of about 20 cells, and the fibro-vascular bundle unbranclied. 
The cells of the mesophyll are plicate. 

The male fiowers are in clusters, each ovoid-oblong, about 
2 cent, long, pinkish violet ; anther-lobes not crested. The young 
female fiowers are purple ; the seeds wingless or nearly so. 

It has been lately introduced from West Hupeh by 'Wilson, 
no. 597! and is figured in the ‘ G-ardeners’ Chronicle’ (1903), i- 
figs. IS, 19, p. 34. 

12. P. Aemakdi, 'Francliet.^ in Nouv. Archiv. dii Museum^ 
tom, vii. (1884) tab. 12, p. 285. 

“ This is a five-leaved Pine of the Cembra section, with smooth 
bark, slender leaves, and oblong cones. It difiers from P. Icorai- 
ensis in the cones being broader in proportion to their length 
and in the con e-scales not being reflexed at the tips. Prom 
P. parviflora it difiers in its longer leaves, larger cones, and 
wingless seeds. 

“The branches are smooth, greyish in colour, the pale green 
leaves in tufts of five, with a very short deciduous sheath. Each 
leaf is about 14 to 15 cent, in length, three-sided, serrulate, tri- 
angular in section, with the resin-canals median. There are no 
stomata on the dorsum. The section of the central vascular 
cylinder or meristele is circular, and the fibro-vascular bundle is 
unbranched. The endoderm-cells are about 26 in number. The 
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male flowers figured bj Beissner are cjliiidrie-obloiig, each abtuifc 
2 cent. long*. The aiitl'ier--scale is notchecL The stalked coiu'.s 
are 10 to 11 cent. long, 4 to 5 cent- broad, oblong-obtuse, not 
tapering much either at the base or at the apex. The cone- 
scales increase in size gradually from the base to the middle of 
the cone, are slightly thickened at the tips, the upper exposed 
portions broadly OTate-acute, somewhat triangular, slightly 
pointed, and not reflexed. The seeds are wingless and edible. 
The whole cone has much the appearance of that of the 
'N.W . American P.Jiexilis* 

‘ ‘ This Pine has been met with in Chensi, the Tsinliiig Mouiitaios, 
David ! Szechuen, Fa7\ges 1 Tunnan, Delavay ! Wilson I but, so 
far as is at present known, does not occur iu Japan. 

“Pranchet suggests, and not without reason, that the cone 
figured as that of P. parviflora by Murray in ‘ The Pines and 
Pirs of Japan ’ (1863), p. 12, fig. 13, may really have belonged to 
the species now known as F. ArmandiP — Mast, in Gard. Ciiron. 
1903, Jan. 31, p. 66, flgs. 30, 31. 

13. PiiN^us Cembea, Linnmis. 

There is little to be added to the description of this well- 
known species, a specimen of which is preserved in the Liunmau 
herbarium. It is interesting to compare the form of the coty- 
ledons and the primordial leaves with that of the adult leaves. 
In the cotyledons the section is triangular, two sides being 
much longer than the base, there is little or no hypoderni, and 
the resin-canals are near to the margins. The primordial leaf is 
three-sided, with the base of the triangle as long as the two other 
sides, and the resin-canals distinctly median. In the adult form 
the leaf- section is triangular with equal sides, but the dorsum is 
more convex than the sides and has no stomata. The section of 
the meristele is circular and the resin-canals are median. The 
cells of the endoderm number about 20. The ceils of the meso- 
phyll are only slightly or not plicated (see PI. 20. fig. 2). 

The herbaceous shoots are greenish, puberulo us, or in native 
specimens even shaggy, wfith fawn-coloured hairs, and clothed to 
the base with leaf -fascicleSf 

The anthers are muticous and their colour, like that of the 
perulifi, is variable, ranging from whitish to reddish violet. 

In the young cones the bracts are almost quite distinct from 
the scale, although a single fibro- vascular bundle supplies both 
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l)y braiicb ID g above and sending one brancli to tlie bract, wliilst 
tlie otber enters tbe scale. The central woody core of the ripe 
cone is spindle-shaped. Cotyledons 8~14. 

In some parts of the Swiss Alps, as near Zermatt, where the 
tree reaches to within a short distance of the sDow-liiie, this 
species appears to be gradually dying out, and no steps seem to 
be tahen to preserve so valuable a tree. 

The species has a very wide distribution ; but it is possible 
that some forms usually included within its limitations are really 
distinct. Thus, Mayr says that the var. jpumila is a distinct 
species having marginal, not central resin-canals ; whilst the 
TmiiB mmidshurica of Euprecht, also referred to this species, is 
considered by Maximowicz to be referable to P, Icoraiensu (see 
Melanges Biolog. xi.). 

14. PiNTJS MOisroPHXLLA, Tovfey \ Bargent, Silva^ xi. (1897) 
p. 51, t. 551. 

This, which is equivalent to the P. JPremontiana of Endlicher. 
is a native of Nevada, Utah, San Diego, California, Arizona, and 
the northern slopes of the San Bernardino Mts. It is remarkable 
for its leaves standing singly, and not in tufts. Various expla- 
nations have been offered of this peculiarity. In the ‘ Annals of 
Botany,’ ii. (1888), I have given reasons for supposing that the 
single leaf is truly a leaf in structure and position, and that its 
isolation is due to the arrested development of its companion 
leaf. Occasionally this second leaf passes on to its full develop- 
ment, "when a two-leaved fascicle results. 

The cells tbe mesophyll have infolded undulating processes. 
The resin-canals are marginal, surrounded by strengthening cells, 
and the meristele is circular in section, with an unbranched fibro- 
vascular bundle. The endoderm-layer consists of about 50 cells 
(PL 21. fig. 4). The cylindrical form of the leaf and of the 
stele are evidently due to the development of the leaf when not 
restricted by contact with its fellow leaf. The bracts sur- 
rounding the male flowers are six in number (Sargent). 

The apophysis of the cone-scales is convex, shining chestnut- 
brown, with an elliptical grey umbo. Cotyledons 8-10. 

In cnltivation adventitious shoots or ‘‘novelli/’ bearing fl.attish 
primordial leaves sometimes called sguamce falcrantes^ are occa- 
sionally produced from the lower branches. 

An interesting account, wdth illustrations, was given of this 



Pinus Parrj/ia;?ia, allowing primordial foim^ beneatli, adult foliage 
above : mucii reduced. 
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ireo as growing on the mountains of Nevada, bj Sir Joseph 
Hooker in the ‘ Grardeners’ Chronicle,’ July 81, 1886. 

It has been considered by some that ]?mus monophjlla and 
P. edtilis constitute one species, and that F, monoplitjlla is a 
dwarf and depauperate form of P. edulis (see Meehan in ^ Bulletin 
of the Torrey Botanical Club,’ August 1885, p. 81). But, for 
reasons given in Sargent’s ‘ Silva,’ xi. (1897) p. 51, it seems better 
to keep the two distinct, as they grow for the most part in dif- 
ferent districts and no intermediate forms have been discovered. 

15. PiiS'us PAERYAiJrA, Engehnaiin (1862), not of Gordon. 

This species is called by Sargent (Silva, xi. (1897) p. 48, 

tab. 549) P. quadrifolia, thus adopting the name applied by 
Sndworth in 1897. The three-sided leaves have marginal resin- 
canals, no dorsal stomata, a circular meristele surrounded by an 
endoderm-layer of 20 or more cells, and the fibro-vascnlar bundle 
is unbranched. The mesophyll-celJs have plicate walls. The 
bracts of the male flower are only four in number, according 
to Sargent. 

It is remarkable for the abundance and long duration of the 
primordial leaves aud their beautiful bluish colour, (See fig. 1, 
p. 585.) 

The apophyses of the ripe cone are strongly revolute and the 
seeds wingless. Cotyledons 8. 

It is a native of the arid mountain districts of Southern Cali- 
fornia near the Mexican frontier. 

The P. Pempana of Gordon is a form of P. ponder o$a. 

16. P. CEMDEOIDES, Zuccarini (1882); Sargent, Silva, xi. 
(1897) p. 47, tab. 550. 

In this species the caulicle is very stout, about 75 mill, 
long, erect, greyish brown. The primary leaves are crowded, 
spreading, linear, 25-35 mill, long, mucronate, obscurely 
serrulate. The three-sided leaves have marginal resin-canais 
and no dorsal stomata. The endoderm consists of about 16-20 
cells surrounding a circular meristele with a single fibro-vascular 
bundle. The cells of the mesoxDhyll have plicated walls. The 
shoots are glaucous and not fluted, clothed to the base with leaf- 
fascicles. The buds, w^hich are ovoid-oblong, pointed, are late to 
expand in spring. The male flowers are in racemose clusters, 
each flower being surrounded by four bracts only, and the seeds 
devoid of wings. The apophyses are recurved, but not so much 



so as in Pimis Parryam. It is the P- Llaneaim ol SelilecliteiKlul 
(1838). Cotyledons 8~-12. ' ; 

It is a native of the mountains of Arizona, Lower California, 
and Northern Mexico, growing in hot arid situations. 


JPinus eduli% showing cone, foliage, and wingless seed : nat. siiie. 

17. 3nyelmann ; Sargent, 

This species differs from P. eemhroides, to wliieh it is 
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closely allied, ill its shorter, tliicker leaves which hear stomata on 
the dorsal side. It is, indeed, so near to Philips cemlroides that 
I should have included it under that species, but that those who 
have had the opportunity of seeing both species in their native 
localities keep them distinct. Hewherry and Meehan, in the 
‘ Bulletin of the Torrey Botanical Club ’ (1885), vol. xii. pp. 50, 
81, consider P, monopliylla {anie^ p. 584) to be a dwarfed and 
depauperate form of P. edulis, but in this opinion I find it hard 
to concur. See Masters in ^ G-ardeners’ Chronicle ^ (Nov. 5, 
1892) p. 563. 

The leaves are three-sided, with a thick hyp oderm, mesophy 11- 
cells plicated, marginal resin-canals, a circular meristele 
surrounded by an endoderm-layer of about 18-20 cells. The 
fibro-vascnlar bundle is unhranched. The male infiorescence is 
suh globose or oblong, the individual flowers 5-7 mill, long, each 
protected by four bracts. In the young cone the apophysis is 
convex, “with a prominent umbo. The cotyledons number from 
7-10. 

IS. Piisrijs ALBTCATTiiTS, JEngelmmin ; Sargent, Silva, xi, (1897) 
p. 39, t. 548. 

This species is a native of the Eocky Mountains, British 
Columbia, Oregon, and California as far south as the San 
Bernardino Mountains {Sargent), The leaves have dorsal 
stomata and a double layer of hypoderm, which affords protection 
in the exposed situations in which it grows. The resin-canals 
are marginal ; the mesophyll-cells are plicated. The endoderm 
consists of about 30 cells, and the meristele is circular in section. 
The male flowers have 8-10 bracts at the base (Engehnann), 
The connective of the anther is revolute, laciniate or reduced to 
a simple point. 

Engelmann at one time considered it a form of F,flexilis, but 
this grows at lower elevations and in different districts. The 
male flowers of P, albicaulis, moreover, are thicker and rounder 
than in flewilis, and the cone-scales are thicker at the tips 
and more abruptly subulate-mucronate. Both have nearly 
wingless seeds. Sir Joseph Hooker, in the ‘ Gardeners’ Chronicle,' 
June 27, 1885, describes and figures the remarkable effect of tbe 
blasts of sand in scoring and polishing the exposed wood of 
this tree. 
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19. Pistes peexiliSj James (1828)5 8arge7it^ Silva, xi. (1897) 
p. S5, t. 546. 

A inoimtaiii Pine, occupying a vast area on the eastward slope 
o£ the liocky Mountains, extending to New Mexico, Texas, 
Arizona, Ac. The herbaceous shoots, as seen in cultivated 
specimens, are terete, purplish, glabrous, or beset with glandular 
hairs, and having a single row of resin-canals in the cortex. 
The resin-canals of the leaves are described and figured as 
marginal, but they are sometimes to he found in the mesophylL 
The end Oder ra-layer consists of about 30 cells ; the meristele is 
circular, wfitli an imbranched fibro-vascular bundle. The cells of 
the mesophyli have folded w’-alls. Stomata occur on the dorsum 
of the leaf. 

A young cone is figured in the ‘ Gardeners’ Chronicle ’ (1875), 
p. 356. The male fiowers are surrounded by 8-10 bracts 
{Enffelmami). 

The cones at first spread horizontally, but ultimately become 
deflected. In the mature condition the scales, like those of 
P. Lamhertiana, are equally thickened on both sides near the 
tip, and spread horizontally. 

This species is intermediate, in some respects, between the 
Strobns and Cembra sections, having (usually) the margina] 
resin-canals of Strolusdaidi the nearly wingless seeds of 
The woody core, or axis of the cone, is narrower and moi’e 
elongate than in the European Cemlra. Cotyledons 8-9. 

20. P. Balfoijeia:n‘a, A. Murray ; Sargent, Silva, xi. (1897) 
p, 59, t. 553. 

This species occurs on the mountains of ATorth California, 
and is remarkable for its dense tufts of foliage. The leaves are 
short, curved, three-sided, with no stomata on the dorsum, they 
have a double layer of hypoderm, marginal resin-canals, and an 
endoderm layer of about 20 cells, encircling a single bundle 
traversing a circular meristele. The mesophyll-cells are plicate. 
The male fiowers, according to Sargent, have only four scales at 
the base. The cones are pendent, about 12 cent, long, elongate, 
conic, curved ; apopbysis rhomboid, convex 5 umbo depressed, 
almost mutieous. Seeds marked with violet spots. Wing of 
seed obliquely oblong, much exceeding the seed itself. (See 
Card. Cbron., March 11, 1876, p. 332.) Cotyledons 5. 
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21. PiNHS AETSTATA, Engelmann-, Sargent, Silva, xi. (189/ ) 

T^^prineipal difference between this species, if species it be, 
■,nA P Bdfouriana resides in tbe cones, wbicb are somewhat 
TJer, oi-oid-conic rather than oblong-conic their apophyses 
less prominent, and provided with a long, sieger ayi. Tie 
seed-lings also are smaller and less oblique. In P. there 

L nsually only one 

dermis in the centre of the dorsum of the leaf, whilst 
Balfonriana there are two, in the centre of tlie °’’ 

beneath the epidermis. [See also A. Muiiay, i x, . 

Oct. 80, 1873.] The cotyledons are 6-8. 

92. P. Bn^OEAXA, Zuecarini. Ofr. Masters, in Journ. Linn. 
Soc., Bot. vol. xxvi. (1902) p. 549, for bibliographical^^reforences. 

' A curious species occurring on the mountains of North C ima 

and also in Hupeh and Shensi. _ The leaf- 

The bark of mature specimens is milky-wM 
sheaths are deciduous ; the leaves in tufts of 3, each 6 8 cent 
long, three-sided, obscurely serrulated, dorsum convex without 
stomata, sides flattisb, with 4-5 rows of stomata ; transverse 
section elliptic, slightly keeled anteriorly, acute at the angles , 
hypoderm in a single layer; cortex or mesophyll of several layers 
of straight walled (not infolded) cells, the innermost oblong, 
radiating from the centre; endoderm-cells about 2., oblong; 
resin-canals marginal, surrounded by stereome-cel s meristele 
elliptic in section, fibro-vascular bundle unbranched (see PL 23. 

fio-. lO). Conesoblong-eonic, apophysis wrinkled, umbo curl ed, 

subulate. Male flowers capitate, each flower about 23 mill. long. 

Ciotyiedoiis 11-12. j 

The tree is cultivated at Hew, where it has produced cones. 

23. P. Geeaediana, Wallioh-, Parlatore, in JDO. Prod. xvi.= 
p. 391- Brandis, Forest Mora, t. 67; Soolc. f. in Flora 
Brit. India, v. p. 652 ; Qamlle, Indian Timbers, ed. 2 (1902), 

lathis curious Pine the bark flakes off in irregular slabs, as 
in the Plane-tree (PZ«t«««.). Its edible nuts are largely used 
as food by the natives of Afghanistan. _ Eeference to it wd be 
found in the late Surgeon-Major Aitchisoffs paper on the Plora 
of the Kuram Talley, in the Journal of the Liunean Society, 
vol xviii. ; and in Duthie’s Eeport of a Tour in Kashmir (1893). 
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Tlie lea Yes are in tlireesj each 3-siiled, dorsum' conYex, without 
stomata, sides concaYe, with 4-5 rows of stomata, resiii-caiiaLs 
marginal; meristele elliptic or circular in section, with an 
imhraiiched Yascular bundle. The number of the cotyledons 
varies, from 8 to S. 


24. Pi^rns CHriii:Aii,i'A:N'‘A, Mngelmanni Bavgenty Siha^ xi. 
(1897) p. 85, t. 566. 

This tree is a native of the mountains of Kortheni Mexico, as 
well as New Mexico and Arizona. The leaves are in groups 
of three, wdth median resin-canals. The endo derm-layer consists 
of 30-40 cells, and the circular or elliptical meristele comprises 
a branched bundle. The rnesophyll-eells are plicated. The 
sheaths are deciduous. The male flowers racemose. The ripe 
cones are oblong-ovoid or ovoid-conic, not unlike those of 
P. Laricio. The apophyses are flatfish, grey, with, the upper 
edge lancet-sliaped. The umbo is depressed, at first mucroiiii- 
late. Engelrnann notes that this species matures its cones only 
ill the third year, a peculiarity wliicli it sliares ^vitli the Stone- 
Pine (P. Phiea) of the Mediterranean district. 


25. P. LxJMHOLTzrr, P. L. JRohmson c} Jf. X. Fernaldf Pro- 
eeedings of the American Academy of Arts and Bciences^ vol. xxx. 
August 27 (1894), p. 122 ; BcrihnePs Magazine, xvi. p. 38. 

Of this species I have seen only incomplete specimens. It 
was collected near Coloradas in the course of an archseological 
expedition to N.W. Afexico. The pendulous leaves are said to 
be in groups of three with the sheaths quite obsolete. The cones 
%v ere not seen. In section the leaves are three-sided, dorsum 
convex, sides concave. Eesiii-canal median. Meristele oblong 
in section. 


26. P. iNStiLAETS, Fridliclier; P. Villar, in Blanco, FL Filig>. 
ed. 3, Mov. Ag)p. p. 212, t. 453 ; Vidal, Sinops. Fam. y Gen, PL 
Zenos Pll ip,, Atlas, t, 98, iig, C. 

A species native of the Philippines, with long slender leaves, 
3 in a sheath, the scales of wdiieh are thin and membranous but 
persistent, the innermost are deeply fringed. In section the 
leaves are three-sided, with a convex dorsum and two concave 
lateral surfaces meeting anteriorly in a prominent ridge. There 
is a single layer of hypoderm, in contact with which are two 
resin-canals. The cells of the mesophyll have infolded walls. 
LiOT. jouEF.---noTAisw,'TO|^.\;xxxv.':;^ x 
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The ineristele is elliptic, or slightly throe-sided with aa un- 

hranchedhuBdle. The cones are shortly stalked, deflexed, ohlo „ 

conic, 5-7 cent, long; the scales have a tumid apophysis and an 
elliptic umho. 

97, PXNUS noNoiFOHA, JRoxlm'gJi ; J. D. Hooker, in 
Ind.r. p. 652, and in Himalayan Journals, 1 . p. 100;_ GcmUe^ 
Man. lli. Timlers, ed. 2,p. 706; Collett, FI. Simlenm (130-). 

^■fJiedes^nttive of the North-West Himalaya and Sikkim, 
but not extending into Afghanistan according to Aitcliison 
(Journal of Linnean Society, Bot. xix. pt. 2, p. . 

The very long, decurved leaves are arranged m tults of d , 
in section they are seen to be three-sided, with a convex dorsum 
and two flatfish or slightly concave sides meeting in a proniinen 
anterior ridge. The hypoderm is in two rows, with wedge- 
shaped projections, and the resin-canals, when present, whici is 
not alwlys the case, marginal. The cell-walk 0 the mesophyll 
are slightly infolded. The endoderm -cells, about 40 in num e , 
are large and ovoid ; the meristele is elliptic or subtriangular in 
section, enclosing a branched vascular bundle. The male 
flowers are cylindric-oblong, arranged in corynnbose clusters. 
The cones resemble those ofP. eanariensis oj, P. Pnaster with 
tumid, recurved apophyses, and an umbo with a short slender 
curved mucro. The seeds are 10-12 mill, long, elliptic, greyij 
with lilac-coloured stripes. The long oblong wing soon falls oft. 

28. P. Kiiasva, Boyle; Hook. f. in FI. Brit. Ind v. p. 652 
(1888) ; Brandis, Forest Flora, p. 508 ; Gamble, Man. Indian 
Umbers, ed. 2 (1902), p. 708'. 

A three-leaved species. The leaf-section shows a cmnvex 
dorsum and two concave sides meeting in a sharp ridge. _ In the 
specimen examined there was no hypoderm, hut this point 
requires further examination. The resin-canak are marginal, 
the meristele triangular in section with a branched fibro-vascular 
bundle. 

The small oblong male flowers are in loose spikes.^ 

The cones are shortly stalked, deflexed, ovoid-conic. The cone- 
scales are rngose, the free border elliptic, and the umho rhomboid 

The species is a native of the Khasya Hills, Chittagong, an 
Buvma {Iloolcer)* 
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29. PiNUS CAXABIENSIS, Ch\ Soiitl^ ill W&hh Bertlidof, 
Hist. Wat.-cles lies Canaries.^ voi. iii. (1836) 'P.; 280 ; Masters, la 
Gard. Chron. June 9, 1888, %. 94. 

This tree is well-described and figured in the above-men tior.ed 
work. It may here be added that the leaves have a marked 
hypoderm, and that the resin-canals are imbedded in the cortical 
substance of the leaf. Tlie meristele is elliptic in section and the 
vascular bundle is divided. 

The cotyledons are 6-8 in nuinber, triangular in form, 
destitute of any proper epidermis and hypoderrnis. The cells 
of the cortex or mesophyli are polygonal, tlie eudoderm-cells are 
not well-inarked. The central bundle is undivided. The cone 
is similar to that of B. maritima {^Pinaster), to which species it is 
nearly allied. 

80-31. P. PONDEEOSA, Douglas ; Par gent, Pllva, xi. (1897) 
p. 77 ; Britton Brown, i. p. 51 ; Beissner, p. 262, fig. 61. 

A Pine with a very wide distribution in Western America, from 
British Columbia in the north to the Mexican boundary ou 
the south, and from the western slopes of the Sierra Nevada 
to Dakota, N^ebraska, and Western Texas. ‘'A tree of sncli 
enormous range over a region of so many different climates lias 
naturally developed many forms, and no other American pine-tree 
varies more in size and habit and the character of its bark, length of 
leaves, and size of cones. . . . One hundred photographs would not 
be too many to properly illnstrate the appearance of F.pondeiwsa 
. . . and an attempt to describe its different forms with any wnrds 
at our command would be hopeless — Sargent, in ‘ Grarden and 
PoresV Oct. 2, 1895, p. 392, 

A peculiar feature of this species consists in the circumstance 
that the cones break off when ripe near to, but not quite at the 
base, so that a few scales are left on the bough while the bulk 
of the cone falls to the ground; hence the term Broken-Cone 
Pine given to it by Mr. Lemmon. The constancy of this 
peculiarity is open to further investigation. An illustrated 
description is given in the ‘ Grardeners’ Chronicle/ Nov. 15, 1890, 
p. 557. 

The base of the scale tappers gradnallj to a short stalk-like 
process which is flattened from side to side. This peculiar form 
may in some way he concerned in the detachment of the scales. 

according to Sargent, first alluded to in 
the Journal of Lewis and Clark, 180L It was afterwards found 

' ■ 2x2 
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|}y Douglas, in 1828; but it was not till 3836 that tlie name 
ponderosa was published in the ' Companion’ to tlie Botanical 
Magazine, ii. p. Ill, where Douglas says : — I also saw a new 
Pine (P'imis ponderosa)P This was on the hills between 
Colombia and Spokan rivers. 

Por an account of the numerous varieties reference may be 
made to Sargent’s work, p. 80. Some of them, like P. Jeffreys ^ 
latifolia^ Engelmanni of Lemmon, Mayriana of Suchvortb, 
Apaclieca of Lemmon, scopulorum^ Lemmon, have been con- 
sidered to be worthy of specific rank, but Sargent concludes 
that the forms mingle so as to be indistinguisliable. 

In the ‘ Silva’ figures are given not only of the type hut of the 
var. Jeffreyi^ tab. 563, and var. scopidorim^ tab. 564. 

P- Jeffreyi is also discussed by Sargent in ^ G-arden and 
Forest,’ Sept. 30, 1891, p. 457, and a good figure is given in the 
‘ Gardeners’ Chronicle,’ March 23, 1889, p. 360. It was the 
subject of an interesting note by Sir Joseph Hooker in the same 
periodical, Dec. 27, 1884, p. 814. 

In the germinating seedling the radicle is tapering, the caulicle 
is cylindric, glaucous. 

The cotyledons are 10 in number, but from 6-11 are recorded, 
triangular in section, with lines of stomata on the two lateral 
faces. 

In the three-sided leaves there is often a layer of water-cells 
beneath the epidermis and a double layer of hypoderra. The wdlh 
in the cells of the leaf-cortex are sinuous, the resin-canals paren- 
chymatous. The meristele is oval, or slightly triangular in 
outline, and surrounded by the endoderm-layer of 50-60 cells, 
thickened on the outer faces. The fibro-vascular strand is 
divided, the two divisions being separated by stereome-cells. 

P. Jeffreyi has essentially the same structure, hut Coulter and 
Eose remark that the thin-walled subepidermal layer is wuinting 
m .Jeffreyi, but then it is not constant in ponder osa ! 

The male fiowers are 12-15 mill, long, sometimes twisted, each 
surrounded by about 10 scales. 

32. PiNiJS ATOfENDATA, Lemmon (1892); Sargent, Bilva, xi. 
(1897) p. 107.— 'P. tuherculata, Gordon ; Masters-, in Gard. Qhron* 
Dec. 19, 1885, fig. 184. 

This is the species usually knowm as P. tuhercidafa of Gordon 
(1849) (not of D. Don (1836), which is = P. radiata). 

It g^o^YS on the sun-burnt slopes of the mountains of Oregon, 



til e Cascade Mountains, tlie western side of tlie Sierra Kerada, 
tlie coast-range of California, and tlie soutliern slopes of tlie San 
Bernardino Mountains {Sm'gent)^ , 

Tlie closed cones of tliis tree, preseridng the Yitalitj of the 
seeds for years, seem an admirable adaptation to the peculiarly 
severe conditions of its surroundings, enabling it to survive the 
fires which constantly sweep over the dry slopes where alone it 
grows. When the trees are killed by fire, as is almost invariably 
the case every few years, all the seeds produced during their 
lives are scattered at the same time over the ground, and growing 
rapidly, soon produce an abundant crop of seedlings ; in the 
same groves the trees are almost invariably of the same age 
and size, there being no seedlings or younger plants among them 
to perish with the older trees, and thus to diminish the chances of 
reproduction and perpetuity.” — Muir^ ex Bargent^ BHva^ xi. p. 107. 

The young cones are stipitate and spread horizontally. 
They issue from the main branches, from which tliey are never 
detached save by fire. The buds are slender, cylindric- conic, of 
a reddisb-brown colour. The leafy shoots are reddish-brown, 
with a single row of resin-canals, and destitute of leaf-buds at 
the base. The leaves are in threes, three-sided in section, with 
a convex dorsum and two concave sides. Stomata are present 
on all the faces. Beneath the epidermis is a layer of thin- walled 
water-cells overlying the thick hypoderm. The cells of the 
mesophyll have infolded walls, and the resin-canals are median 
and surrounded by stereo in e-cells. The meristele is oblong in 
section, rounded at the ends, and slightly depressed on the upper 
surface. The fibro-vascular bundle is branched, the branches 
separating rather widely. The endoderm-iayer consists of about 
46-50 cells. , 

The cotyledons are 5-8 in number. 

33. 'PmuB EAUIATA, D. Don (1836) ; Sargent, Silva, xi. (1897) 
"p, lOS ; Lemmon, JYovitates Occidentales (1S93) ; also in Garden 
^ Forest, 'E eh • 10, 1892; Masters, in Gard. Chron. March 14, 
1891, p. 337, and Jan. 26, 1878, p. 108, fig. 22 (as insignis). 

A. species occurring over a very limited area on the coast of 
California to the south of Monterey. 

It is probably the tree called P. califormca by Loiseleur in 
l^ouv. Puhaniel, v. p. 243 (1812), where it is thus described: — 
‘‘ P. foliis geminis ternisve gracilibus, strobilis folio multo 
longioribus.” The P. adunca of Poiret, in Lam. Diet., SuppL 
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iv. p. 418, is also referred here, but the description is even more 
iacomplete. 

Lemmon and Sargent place the Finns insignis of Don (1838) 
under this heading. P. tnberculata of D. Don (1839) (not of 
Gordon) is also considered identical with Don’s P. radiata. 
Carriere, Traite General, ed. 2 (1867), p. 440, arranges the 
species thus : — 

“P. insignis^ Douglas ex Loudon Arboretum, ir. 2265, et 
auct.” Yar. macrocarpa^ Hartweg, Journal llort. Soc. iii. p. 226 
=:P. radiata, Don et auct. 

The variety differs from the species by the cones, which are 
a little larger, whilst the apophyses are more developed and 
turned down towards the base of the cone. In British gardens 
the tree is found to do well near the coast, but there are differ- 
ences in habit and in degree of hardihood which suggest the 
existence of distinct varieties, if not of the existence of two 
species under one name. 

To Dr. Lranceschi I am indebted for a specimen of the var. 
Vinata from Guadeloupe Island, off the S. coast of California. In 
this variety there are but two leaves to the tuft. See Watson, 
Proc. Amer. Acad. xi. p. 119 (1876), and Bot. Calif, ii. p. 128. 

The seedling plants are distinct in character, and show forecasts 
of the future habits of the tree, its bushy habit when young 
being indicated by the numerous side-shoots that spring from 
the young plant just above the cotyledons, whilst the bare trunk 
of adult years is indicated by the long unbranched stem, which 
the seedling plant at first presents. The primordial leaves are 
very long and narrow, and, at rather wide intervals, finely toothed 
at the margins. As has been said, the young stem acquires 
considerable length (6 to 8 inches) before the primary leaves are 
replaced by the tufted leaves characteristic of the tree at a more 
advanced stage. The seedlings are strongly tap-rooted, with hori- 
zontally-spreading side branches. The leaves are three-sided, with 
stomata on all sides, and with a layer of thin-walled water-cells 
beneath the epidermis. The hypoderm is in one layer with 
occasional thickenings. The cortical cells have infolded walls, 
and the resin-canals are median and surrounded by stereome- 
cells. The endoderm-cells number about 30-40 ; the meristele 
is oblong, or somewhat triangular, with a branching fibro- 
vascular bundle. 

The cotyledons vary from 6-9 in number* 
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84. Pixus CooLTEEi, D. Don ; Sargent^ Sih% xi. (1897) p. 99 ; 
Masters, in Gard, Citron, March 28, 1885, p, 415, figs. 78, 74. 

A noble Californian Pine of pyramidal habit, growing on the 
mountains near tiie coast. The old bark flakes off in irregular, 
thill, smoky-brown plates. The herbaceous shoots are glaucous 
green flushed with pink, and traversed with numerous resin- 
canals ; they are clothed nearly to the base with leaf-tofts. Tlie 
buds are very large, reddish-brown, ovate-oblong. The leaves 
are three-sided, with stomata on all sides. The hypoderm-layers 
are very thick, projecting inwards in wedge-shaped masses, and a 
similar layer of stereorae-cells surrounds the resin-canals in the 
substance of the leaf. The endoderm-layer consists of about 
60-70 cells, rarely fewer, much thickened on the outer walls. 
The meristele is elliptic in section, with a thick band of stereome- 
cells separating the two divisions of the fibro-vascular bundle. 
The mesopbjll-cells are plicated (see Pi. 23. fig. 7). The cones 
are usually very large. 

In our museums thei’e appear to be two forms of this 
species, the cones of which differ. In the one case (the true 
P. Coulteri) the strongly beaked scales are very prominent 
and more or less spreading ; whilst in the other the apophyses 
are much less prominent, and the beaked extremity much smaller. 
As I have only seen detached cones, I am not able to form a 
definite opinion whether or not the cones with the smaller scales 
and less promioeiit tips belong to a distinct species or not, hut 
they probably belong to a form of 

In the young cones of P. Coulteri the apophysis ta]>ers 
gradually into the curved spur-like umbo. The cotyledons vary 
in number from 10-14. 

35. P. Sabifiaka, Sargent, Silva, xi. (1897) p. 95 ; 

Masters, in Card, Cliron, July 14, 1888, p. 36. 

A tree discovered by Douglas in 1826, but the specimens and 
notes relating to which were lost when crossing a stream. (See 
‘ Companion’ to the Botanical Magazine, ii.jiNov. 1831.) It is a 
native of the dry foot-hills of Western California* 

It is a well-defined species, in the happy position of having no 
synonyms. The herbaceous shoots are glaucous, devoid of leaves 
near the base, and they contain a double row of resin-canals. The 
leaf-section is three-sided, dorsum convex, sides concave, with 
stomata on all surfaces. The hypoderm is CGutinuous and pro- 
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jects into tlie mesopliyll in tbe form of wedge-sbaped masses. The 
cells of the mesophyli have infolded walls, and the resin-canals are 
median and surrounded by stereome-cells. The endoderm con- 
sists of from 45-50 cells, thick-walled externally. The meristele 
is oblong or subtriangular in section, with a branched fibro- 
vascular bundle and a band of stereome-cells between the 
subdivisions. The male flowers are each surrounded by 10-15 
spirally imbricated scales {Ungelmdnn), 

The cotyledons vary in number from 12-18. 

S6. PiHiJs Taeda, Linnceus; Sargent, Silva, xi. (1897) p. Ill ; 
Britton ^ Brown, i. p. 53, fig. 

A species of which an authentic specimen may be seen in the 
herbarium of Linnaeus. It is widely distributed from ISTew 
Jersey to the Grulf States and Texas. The buds are obloiig- 
donic, tbe male flowers cylindric, curved, arranged in corymbose 
clusters. The cones are about 12 cent, long, sessile, spreading, 
oblong-conic ; apophysis tumid, dark brown, with a small deflexed 
subulate muero. 

The leaf-section is three-sided with uniform hypoderm ; the 
cells of the mesopliyll have projecting walls, and the median resin- 
canals are surrounded by stereome-cells. The endoderm-cells 
are about 50 in number. The meristele is triangular, and the 
fibro-vascular bundle branched, with the branches either separate 
or sometimes approximate. 

The cotyledons are 5-8. 

37. P. Teocote, Gliamisso ei Schlechtendal, ex Farlaiore, in 
DC. Brod, p. 396. 

A Mexican species, of which little or nothing is known beyond 
what has been published in the text-books. The cones are 
stalked or subsessile, deflexed, elongate, cylindric-conic, slightly 
curved; the apophysis rather tumid, with a small central deltoid 
umbo. 

38. P. PATULA, Scliiede ^ Bepfe ; Bmdatore, in BG.Brod. xvi.^ 
p. 397 ; Masters, in Qard. Ghron, Jan. 24, 1885, fig. 20. 

, The young shoots of this Mexican species are olive-brown 
covered with a glaucous bloom or, in some cases, slightly 
hirtellous. The buds are cylindric-conic, sharply pointed. The 
leaves are three-sided, with the dorsal side convex, the lateral 
ones concave, all stomatiferous. The section is triangular with an 
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elliptical meristele. . The hypoclerm is in '.two rows. Tlie resin- 
canals are in tlie centre of the niesophjll. The stalked defiesed 
cones are in whorls. In the young cone" the apophysis is convex 
on both sides of the terminal subulate mucro, but in the older 
cones the umbo becomes shrivelled and depressed. 

39. Pevus eigiba, Miller^ Diet. (1768); Bargeiit, Silva, xi. 
(1897) p. 115 ; Beissner^ Handhuch^ p, 268, fig. 64 (1891). 

A native of the Atlantic States of Horth America, in sandy 
plains and dry gravelly uplands as well as on the coast. 

The leaves are in threes, each 8-14 cent., three-sided, the dorsum 
convex, the lateral faces concave and meeting in a prominent 
keel. Stomata are distributed all over the leaf. The leaf-section is 
three-sided, and shows a layer of thin- walled water-cells beneath 
the epidermis, between it and the hypoderm. The cell-walls in the 
mesophyll are infolded, and the resin-canals median. The endo- 
derm consists of about 40-50 cells. The meristelc is oblong, 
and the fibro-vascular bundle branched, with bands of stereome- 
cells connecting the two phloem masses. 

The male flowers are slender, capitate, about 25 mill, long, 
each surrounded at the base by 6-8 scales. The cones are sessile, 
solitary or clustered, ovoid-oblong, with the free part of the 
apopliysis somewhat triangular, slightly convex, dull brown. 

The cotyledons are 5. 

The species is very variable in the size and form of the cones, 
which, in some cases, so much resemble those of F* serotina, that 
some botanists have considered them to constitute a single 
species. 

P. rigidalin^B the pow'er of producing adventitious shoots from 
the old trunks, a peculiarity which it shares wdth P. serotina, 

40. P. SEEOTINA, MlcliaiLv; Sargent, BUm, xi. (1897) p. 119. 

A species distributed from South Carolina to Florida {Sargent), 

In the living plants at Kqw the herbaceous shoots are angular, 

deeply furrow- ed, glaucous, and clothed with leaves to the base. 
Ill the cortex is a single row of resin-canals. In the native 
specimens the male flowers arc capitate, with 6-8 scales at the 
base of each. The cones are sessile, spreading, broadly ovoid; 
the apophysis slightly tumid, with a small deltoid mucro. 

The triangular leaves have median resin-canals, an oblong 
ineristele, and a branched fibro-vascular bundle. The hypoderm 
is very thick, and the resin-canals are also provided with a 
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sheatb of stereoiiie-cells. For tlie most part tliey are median, 
but occasionally peripheral. The cells of the mesophyll have 
infolded "walls. The endoderiii-cells (about 5d in number) are 
nincli thickened. The stomata are distributed on all sides of 
the leaf. 



41. Pris^TJS DoNKELii-'SMiTHir, Masters^ in Botanical Gazette^ 
xvi. (1891) p. 199 (Pirns), et xix. (1894) p. 13, t. 2. 

This sj^ecies was found by Mr. G-odman, and subsequently by 
Capt. Donnell-Smith. It forms a complete belt around the 
Volean de Piiego, commencing at about 10,000 feet, and in 
the Volean d’Agiia extends to the summit. It is curious to see, 
■writes Mr. Godman, how abruptly the mixed forest of Clieiro- 
sfemon and other trees ceases at about 10,000 feet, and how you 
step suddenly out of it into the more open pine-belt, where the 
only undergrowth is a coarse grass {Godman in lift,)* 

Capt. Bonuell-Smith furnishes similar information, and states 
that he collected his specimens at the very top of the Volean 
d’Agua, at a height of 12,300 ft., along the crest of the extinct 
volcano, where it formed a stunted tree 10-15 ft. high, but well 
furnished with cones. 

P. Bonnell-SmUMi resemhles P. Jlartioegi^ but differs in its 
smaller cone-scales with less prominent apophyses. It is a 
5-leaved species with fimbriate bud-scales and three-sided leaves. 
The hypoderm is well marked, aud there are also wedge-shaped 
masses of stereom e-cells to add to the rigidity of the leaf. The 
cells of «the leaf-cortex are sinuous, and the tw^o branches of the 
fibro-vascular strand are separated by stereome-cells. The sec- 
tion of the meristele is triangular iu outline. The resin-canals 
appear to be absent (sec Pi. 21. fig. 5). The cones are about 
10 cent, long, oblong-obtuse, thick, the scales with thickened 
apophyses and wdnged seeds. 

42. P. PIabt^vegi, Bindley j Bot. Bey. (1839); Barlaiore, in 
PC. xvi.^ p. 399. 

A Mexican species apparently v:ry variable, and confused in 
collections with P- Montezumco. Like other mountain species 
from Mexico, it needs careful study on the spot. 

43. P. MoBTEziTMJi;, Bamhert ; Parlafore^ in DC. Prod, xvi.^ 
p. 398 ; Gard. Qhron,^ Oct. 25, 1890, Aiarch 3, 1894, March 11, 
1800, cum ic. 

A Mexican species so variable that no fewer than 70 synonyms 
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are attadied to it. Oil the same branch of a specimen labelled by 
Eagelinann some of the leaves are 12 “-14 inches long, others only 
5 inches in length. Comparative study in its native locality can 
alone suffice to determine the limitations and characteristics of this 
species. In tlie variety Lindleyana I find a layer of thin-walied 
water-cells beneath the epiderm; cells of the mesophyll with 
infolded wails, median resin-canals surrounded bj'' a stereome- 
sheath. The endoderm-layer consists of 25-30 oblongcelis. The 
iiieristeie is oblong in section, with a branched vascular bundle. 

The male inflorescence is capitate. 

It may be noted that in most, if not all, the cones examined 
by me under various names the upper border of the apophysis 
is lancet-shaped and acute at the extreme tip. 

44. Pi^us FILIFOLIA, Lindley (ISM)) \ Parlatore, in DC, Prod, 
xvi.^ p. 400. 

A species collected by Hartweg in Guatemala, concerning 
which little is known beyond what is published in the works 
above cited. The leaves are in fives, very long and slender 
(22-30 cent. long). In section they are triangular, with thick 
hypoderm projecting inwards in wedge-shaped masses. The 
cells of the mesophyll have infolded walls. The resin-canals are 
median and surrounded by a sheath of stereo me-cells. The endo- 
derm consists of 30-40 large oblong cells. The meristele is 
triangular in section, with the two branches coherent in a single 
fibro-vascular bundle (see PL 21. fig. 6). 

The cones are pendulous, 21-22 cent, long, conic, slightly 
curved, the ap)ophyse3 rhomboid with a prominent umbo. Seed 
speckled, much shorter than the obliquely oblong wing. 

I have specimens from Tolucca, JNelson 5!, and irom Capt 
Donnell-Smith, 2662 ! 

45, P. LEIOPHXLLA, ^ Depj}e; Parlatore^in DC, Prod. 
xvi.'^ p. 401. 

A Mexican species extending into Guatemala, with leaves in 
tufts of five, slender, three-sided, triangular in section, the dorsum 
convex, sides concave, meeting anteriorly in a prominent ridge. 
The h;ypoderm forms a single layer, the cells of the mesophyll are 
not sinuous, the resin-canals are median surrounded by stereome- 
eelis. The endoderm consists of 18-20 large ovoid cells thickened 
on the outer side. The meristele is triangular in section, and 
the fibro-vascular bundle divided* The male flowers are race- 
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mose, the cones about 5 cent, long, ovoid-couic ; apophyses flat, 
rounded or slightly pointed at the upper border ; umbo depressed, 
rhomboid mucronate. 

To this species I refer — Nelson 1 !, gathered on Tolucca, and 
Donnell-Smith (Guatemala), 2633 & 3156 I 

46. Tmvs Toueetatta, Farry^ Bof. Mex. Bound, p. 210, tt. 58, 
59 (1859); Sargent, Silva, si. (1897) p. 71, t. 557. 

A distinct Pine, very limited in its range, growing only, so far 
as is known, in South California, near the mouth of the Saledad 
liiver, along the coast and on Santa Eosa Island, 34® N. lat. 
Por fine specimens of its cones I am indebted to Dr. Eranceschi. 

The seedling plants observed at Kew are robust, with a long, 
tapering radicle, and a stout cylindric caulicle, with five resin- 
canals between as many vascular bundles. The cotyledons are 
about 12, linear, flattish. The primary leaves are elliptic in 
section, pointed at the angles witli a prominent keel. The 
resin-canals are median, the meristele elliptic with a branched 
fibro-vascular bundle. The adult leaves are 20-30 cent, in length, 
markedly triangular in section, stomatiferous on all sides. The 
hypoderm is in thick wedge-shaped masses in the intervals 
between the stomata. Cortical cells with infolded walls ; resin- 
canals median, surrounded by a stereome-sheatli ; endoderm 
of about 40 cells, much thickened outwardly ; meristele trian- 
gular ; fibro-vascular bundle branched, more or less completely 
surrounded by stereome-cells. The male flowers are in clusters, 
each 5-7 cent, long, surrounded at the base by as many as 14 or 15 
scales. The cones are subsessile, 13-15 cent, long, broadly ovoid, 
with very prominent apophyses and stout pyramidal umbos. 

47. KRizomcx, JEngelmann, Sargent t; xi. (1897) p. 75, 
t. 559. 

. A five-leaved Pine, native of the mountains of Southern 
Arizona, at altitudes of 7000 feet. 

The leaves are three-sided, with stomata on all sides, with a 
double layer of hypoderm thickened at the angles. The cells of 
the mesopbyll Have infolded walls. The resin-canals are median, 
surrounded by a stereome-sheatb. The endoderm consists of 
35-40 cells much thickened on their outer walls. The section of 
the meristele is triangular, with somewhat truncated angles. 
The fibro-vascular bundle is branched, the branches surrounded 
by many stereome-cells. The male fiow^ers are corymbose, oblong- 
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obtuse, about 2 cent. long. The cones resemble those of 
I^^.patula, and are subsessile, spreading, about 0 cent, long, 3-4 
cent, broad, oblong-ovoid, tapering to both ends, the apophyses 
prominent, upper border somewhat rounded ; umbo stout, pyra- 
midal, miicro deflexed ; seed ovoid, much shorter than the 
obliquely oblong wing. 

P. arizonica has been tbougbtto be a form oiponderosa (which 
occasionally has 5 leaves in a tuft), but the young shoots are 
glaucous, and its cones are shorter and thicker {Engelmaim), 

48, Piis’iis CXJBEKSis, GrisehacJi (1863); = P. lieteropliglla^ 
Sudworth. (1893), ex Sargent, Silva, xi. (1897) t, 591. 

The first botanist to deal with tliis plant was Elliott, who, in 
his ‘Sketch of the Botany of S. Caroliim and Georgia’ (1824), 
referred it to P. Taeda as var. lieteropliylla. It is now generally 
acknowledged that it is quite distinct from P. Taeda^ and, 
therefore, it would seem that the next appropriate name, in order 
of time, should be selected, viz. cubensis. This plan, how'ever, 
does not commend itself to the American botanists, who have 
adopted the old varietal name as that of the species. P. balia- 
mensis of Grisebach, P. cubensis var. terthrocarpa, Grisebach, 
and P. Ellioiti of Engelmann are all referred here, though not 
without hesitation. The species occurs in the Southern States of 
]Sr. America, in some of the West India islands, and in the forests 
of Central America and Honduras (see Morris, ‘ The Colony of 
British Honduras ’ (1883), p, 57 ; Btdt, ‘ Naturalist in Nicaragua ’ 
(1874), p. 236). The three-sided leaves are in clusters of 2-3, 
with a layer of thin-walled cells beneath the epidermis. The 
hypoderm forms a double layer with projecting wedge-shaped 
masses, and a similar sheath surrounds the resin-ducts. These 
latter are in contact with the meristele, which is elliptic or more 
or less triangular in transverse section, and has a simple or 
(sometimes branched ?) fib ro- vascular bundle. The endodenn- 
cells are about 40-48 in number (Pi. 20. fig. 3). As in the ease 
of P. australis, the bud-scales are silvery- white. The naaie floivers 
are capitate, each fioxver about 30-40 mill, long, and surrounded 
by oblong coriaceous cbestnut-coloured scales xvith a wEite 
membranous, slightly fimbriate border. 

I am indebted to Dr. Mellichamp for specimens from 
S. Carolina, in w^hich the. cat kins are partly male, partly female, 
the female flowers occupying the upper part of the catkin or 
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male flower. The foliage of Finns culensis is more slender tliau 
that of F.pahisiris, and all the sheaths surrounding the leaves 
of P. culensis are much shorter than those of P. palustris. 

It is possible that P. lahamensis, referred to this species by 
Sar^rent, should be kept distinct, for whilst P. mhensis has dis- 
tinctly internal resin-canals, P. halamensis, so far as I have seen, 
has marginal canals ; but further examination of authentic 
specimens is requisite to clear up the doubt. , . ' , 

A cone of P. hahaonenBis, collected by Eggers and in t le 
Tsatural History Museum (British Museum), is about 13^ cent, 
lono' by 10 cent, broad, cyiindric-oblong ; apophysis slightly 
convex, transversely elliptic narrow, shining chestnut-brown; 
umbo subulate, reflexed. Other specimens are m the Museum 

Eowlee, ‘Hotes on Antillean Pines’ in the Bulletin of the 
Torrey Botanical Club (1903), p. 107, states th&t P.heierophijlU 
is not identical with Grisebach’s P- culensis. The cones of the 
I'lorida species ilieteropliylla) are very different from those of 
the Cuban Pine, which more nearly resembles P. Taeda than 

JP. JieteropJij/llci- • t - i l 

Eowlee also describes a monstrosity of P. cvhensis, which he 

calls var. anomala, in which the scales [query,^ bracts ?] have 
reverted to the primitive form of the primary leaf. 

49. PiNns OCCIDEKTALIS, Sivartz ; ParJatore, in PC. Prod, xvi.** 

p. 402. r • 3 . 

A West Indian species with 8, 4, or generally 5 tbree-sidea 

leiives, ridged in front. The hypoderin-layer is contninoiis. The 
cells of the inesophyll have infolded walls, and the resin-canals 
are in juxtaposition to tlie angles of the trianplar meristele. 
The fibro-vascular hnndle is undivided, and within the pericycle 
are numerous stereome-cells. The cones are eloo gate-ovoid, 
4-6 cent. long. The apophysis is flattish, with a rhomboid umbo 
terminating in a reflexed subulate mucro. 

50. P. PALUSTias, Miller^ (1768); Sargent^ Silvan xi. 

(1807) p. 151, tab. 589; Trimlle, fig. 14. 

A three-leaved Pine, better known under the name oi australis 
(1810), and of special economic importance. It ranges iroin 
Virginia to Ploridariear the coast, and inland to the Appalachian 
Mountains and Texas {SargenH). The bud-scales are silvery- 
white, fimbriate at the edges. The leaves are in threes with 
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three sides, dorsum convex, lateral faces concave. Stomata are 
seen on all surfaces. Tnere is a layer of thin- walled cells 
between tlie epidermis and the hypodermis, which latter is tliick 
and strengthened at the corners. The cells of the mesophyll 
have infolded walls ; the resin-canals, when present, arc in juxta- 
position to the elliptic meristele (as seen in section), and are 
surrounded by stereome-celis. The endoderm-cells are about 50 
ill number, oblong, tbickened on the outer side. The ilbro- 
vascular bundle is double, a band of stereome-cclls connecting 
the bases of the two phloem masses. The male flowers are 
capitate-corymbose, ascending, linear-oblong, 6-8 cent. long. 
The cones are shortly stalked, elongate-conic, slightly curved. 
The apophysis is convex on both sides of the umbo. Cotyledons 
7-10. 

An interesting account of this tree, showing its value for resin 
and timber, is to be seen in an article by Karl Mohr in ‘ (xarden 
and Forest’ (1888), p. 261. Maurice de Yiltnorin, in tlie same 
Journal, March 24, 1897, speaks of the tree as growing in 
'Western Erance; and even at Kew a tali specimen braves the 
untoward conditions in which it is placed. 

51. PiNUS psEunosTiiOBUs, Lindleif (1839) ; ’Parlatore, in DC, 
Drod, xvi.^ p. 401. 

A five-leaved Mexican species growing at elevations of 8000- 
10,000 feet. The leaves are three-sided, provided with hypoderm. 
Tlie mesophyli-cells have infolded walls, and the resin-canals are 
adjacent to the angles of the triangular meristele, and each is 
surrounded by a sheath of stereome-celis. The fibro-vasciilar 
bundle is undivided. The cones are about 10-15 cent, long, ovoid- 
acute, or oblong conic ; the apophysis convex, rugose, with the 
upper edge semilunar or ellijitic, rarely somewdiat truncated ; 
umbo deltoid, short, reflexed, sometimes depressed. 

52. P. OOCAKPA, Scldede ; Darlatore, m DC. Drod. xvi." p. 401 ; 
T aimer, in Gontrib, U.S. Mat Herharium Dej). of Agriculture, I. 
Ko. iv. June 30 (1891), p. 115. 

This tree is described as abundant in the mountains of Mexico, 
where it attains a height of 40-50 ft., with an ample, spreading 
head and rather pendulous branches. The leaves are in fives. 
Dr. Palmer {he.) says that on each side of the leaf are two 
ducts which, with the surroiindiDg strengthening cells, completely 
separate the parenchyma tissue into distinct regions ; the ducts 
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extend from the fibro-vascular bundle to the epidermis or its 
underlying strengthening cells These ducts have the 
doxical position of being both peripheral and internal. Dr 
En-elmann... places the species in the section with internal 
ducts, but says he occasionally found parenchymatous ones 
In the leaves from one of Hartweg’s specimens I fouiid 
them three-sided with a convex dorsum. On section the 
hypoderm was seen to be specially thick at the corners, the 
resin-canals subepiderinal or absent, the mesophyll-cells not 
infolded, and with occasional patches of areolar tissue, ihe 
„,eristele was triangular, and the flbro-vascular bundle branched. 
In one of Dr. Palmer’s specimens the structure was substantially 
the same, but there were resin-canals in the centre of the meso- 
nhyll not surrounded by strengthening cells. It is desirable 
thi further observations on fresh specimens should be made. 

The most striking feature of this species consists in the cones, 
which are placed on rather long stalks. They are solitary (not 
clustered), 7-8 cent, long., 6-7 cent, wide, broadly ovoid-conic. 
The apophysis is shining, convex, carinate; umbo depressed, 

inucronate. 


53. Frans HALKPENSis, Miller, Diet. = Uerosolymi- 

tana, Duhamel (175.5). ’ , t-, n tiao 

P. maritima, Lambert, partly; Sihthorp, Ilora (^r®ca; Dts- 

fontaiues, PI. Atlaiitica, tom. ii. (1800) p. 352; Mouillefert, 
Traitd des Arbres et Arbustes, tom. ii. (1S92) p. 1303. _ 

The Aleppo Pine was known to the Greeks, as well as to the 
botanists of the Middle Ages, according to Buhani, Plor. Pyrenaic. 


p. 39 (1897). ^ ,, 

Miller’s name, above adopted, is the one now most generally, 

if not universally, employed, although, as a matter 
priority, that of Duhamel has precedence. It is a native of both 
shores of the Mediterranean, extending into Asia Minor, Persia, 
and, perhaps, A'ghanistaii, occurring from the coast-line up to a 
height of 3000 ft., generally on limestone soil. Like most species 
it is subject to considerable variation. In consequence the 
synonymy has become greatly involved, so that, both in hooks 
and in herbaria, P. halepensis, as here understood, is mixed up 
•with P. h'uiia and with forms of P . Laricio, from which latter 
it may he at once distinguished by its marginal^ (not median) 
resin-canals. Owing to the difBculty of identification of this and 
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allied species a descriptioo o£ the true Jmlepensis is liere given. 
Idle brandies are usuallj ashen-graj, cracked vertically., and 
marked with oblong obtuse projecting phyliules. The smaller 
branches are slender, pliant, subangalar, destitute of leaves 
except near the extremities. The free portion of the pulvinus, 
or phyilule, is often more or less orange-coloured, the persistent 
part adnate, oblong, with a rounded end, a prominent midrib, 
and a deep furrow on either side separating it from tlie adjacent 
leaf-scar. The upper part of the primary leaves is membraiious, 
revolute, and deciduous. The lower part of tlie scales con- 
stituting the leaf-sheath are persistent, convolute, coriaceous, 
the upper portions membranous and deciduous, leaving, after 
their fall, a truncated edge. The leaf-buds are small, slender, 
cyiindric-conic, their scales deltoid acuminate, chestnut-brown, 
lacerate at the edges. The leaves are slender, arranged in pairs, 
and of varying length in different specimens. The boat-shaped 
leaf-section shows a very thick hypoderm with marginal resin- 
canals surrounded by a sheath of stereome. The meristele is 
transversely oblong, aud tlie fibro-vascular bundle branched, with 
a mass of thin-walled cells between the subdivisions. The 
endoderm-cells are about 36 in number. The male flowers are 
congested in globose or racemose beads, each flower 7-8 mill, 
long, oblong-obtuse, orange-coloured or pale yellow ; connective 
SLiborbicular, crenulate. Cones in pairs or solitary, on thick, 
deflexed stalks, each cone about 7-8 cent, long, oblong-conic, 
chestnut-brown or greyish j apophysis either prominent or flattish, 
with radiating lines and a prominent rhomboid transversely 
keeled umbo. Cotyledons 6-9. 

The preceding notes are, with the exception of that relating to 
the cotyledons, taken from a wild specimen forwarded to me 
by the late M. Naudin from Antibes, with the intimation that it 
grew on ‘^terrains calcaires et rocaiileux des environs de la 
Mediterranee.’^ From the same source other specimeos labelled 
P. maritimay Lambert, from the ‘‘ sables maritimes pres 
d’Antibes,’' were received. These differ from the Jialepemis 
above described in their longer, less slender foliage, and in their 
male flowers being in long dense spikes or racemes. Un- 
fortunately no cooes were sent with this latter foxnn. 

Tenore, Flora J^fapol. v. p. 267, d.escnbes twm varieties— one 
with oblong cones and flattish scales, the other with ovate-conic, 
blackish cones and prominent apophysis. To this latter he refers 
lilNiV. JOEEN. — BOXASY, VOL. XXXVV 2 Z 
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the Pirns maritima of Lambert, vol. ii. t. IQ. The flat-scaled 
variety is probably the same as that called Tar /3. 

To this may be referred Spanish specimens from Suter n. 889 
Syrian speLens from My, UO !, and others, Greek repre- 
sentatives from SeldTeich, 1300 !, etc. 

Among the forms with prominent apophyses are specimens 
from Spain, Bourgeau, 884 !, Persia, Greece, Dalmatia, Mace 
donia Provence, Sicily, Morocco, and elsewhere. Specimens 
from ’Afghanistan, taken from cultivated trees 
Dr Aitchison and referred to this species, differ in their subse 
sile ascending cones. In the Paris herbarium are specimens of 
P. Ulepensis collected in Valencia by Bourgeau, without number 

but to which the name var. macrocar^a i^ attached. Ihe co 

in length. HeWr.ieh =. 1300 the^ 

are also specimens with large cones and 

in Greece. For some remarks on the tree figured by Mille , 
Dictionary, 1760, t. 208, as the Aleppo Pine, see under P. 
which it most resembles in form of cone and apophysis, althou^U 
it may be the form mentioned by Tenore as P. -halepensis, 

Ii. sguamis converts, to which the P. 

been in part, referred. Miller’s statement in the text relers 
evidently to P. halepensis, but it is possible that some permu- 
tation of labels may have taken place, and that the illustration 
and the text do not apply to the same species. 

P. h. PUhjusa, P. h. syriaca, P. Ti. ahcTiasiea, and P. persica 

are referred to this species as yarieties. ^ 

Prom the late Baron von Mueller I received specimens from 
trees cultivated in S. Australia with androgynous catkins, the 
male flowers being at the base, the female flowers in clusters near 

the tips. 


54. PiNUS BEL-TXIA, Tenore, Sylloge Plant. Pasc.Weapol. (1^31) 
p. 47, and Flora Mp. v. p. 266, t. 200 (1835); Boissier, Flora 

This tree is said to he a native of the forests of Central and 
South-Eastern Spain, the mountains of Calabria, the^idands o 
Cyprus and Crete, the Caramanian Taurus, Syria, and Bithyma. 
Some of these localities are open to doubt, because the species 
has been confounded with P. halepensis and with P. Lancto, 
yar, pyrenaica. The name pyrenaica was giyen to a Pme bj 
Lapeyrouse, Hist, ahregee des plant, des Pyrenes, p. 146 
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(1813), but, ill tlie Supplement to that work, Lapeyroiiso 
acknowledged bis .mistake, stated that no such Pine as . lie 
had described existed in the Pyrenees, and substituted for it a 
description of another “ pjrenaica,” whitdi is now known as 
F, Laricio^ rar. pyrenaica, I am indebted to Prof. CIos for 
the information that no specimen answering to either of his 
descriptions exists in Lapeyronse’s herbarium at Toulouse. The 
late Henry de Yilmorin, for the purpose of elucidating this 
matter, made five separate journeys to the Pyrenees, including 
a visit to one of the localities mentioned by Lapeyrouse, but 
nowhere did he find any tiling corresponding to P. hmttia, 
which has been considered identical with Lapeyrouse^s original 
pyrenaica, Wbat he did find was, in every case, the variety of 
P. Laricio now known as var. pyrenaicay and which has also 
received other names (see H. de Vilmorin, Bull. Soc. Bot. France, 
xL, 1893), which will be further considered under the head of 
P. Laricio. If we abandon Lapeyrouse’s name pyrenaica and 
go back to the first name given, we must cite P. resinosa of 
Loiseleur ; but this, as Carriere has pointed out, was forestalled 
by the very different P. resinosa of Solander. Accordingly 
Carriere, in 1855, called this Pine P. Loiseleur iana, wdiich he 
considered different from P. hruttia. This opinion has imt been 
generally adopted, and in these circumstances TenoiVs name, 
hruttia (1831), claims precedence. 

The P. Farolmiana of Webb appears to be a MS. name only, 
and the P. Parolinii of Yisiani dates from 1841. In former 
notes on this species I followed the nomenclature and synonymy 
given by Parlatore. 

The following descriptive note was published iu the ‘ Gardeners^ 
Chronicle/ with an illustration, Sept. 8, 1888, p. 267, under the 
name of P. pyrenaica vera^ which I now propose to abandon 
for the reasons already alleged. I transcribe the notes taken 
from a specimen forwarded by the late M. Naudin, which has been 
compared with tlie specimens in the Kew Herbarium and Museum 
and in the British Museum, and in particular with the type- 
specimens of P. of Tenore. 

Bark grey. Herbaceous shoots green, naked at the base,, 
marked with prominent pulvini. 

Leaves two, in a very short sheath, 4| inches long (12 cent.), 
iinear-pointed, concavo-convex, serrulate, with stomata on all 
sides. In section the leaf is boat-shaped with an epiderm of 
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cuboidal cells, beneath which is a very thick layer of hjpoderm 
(which must give great resisting power to the leaf and adapt it 
to windy localities). The leaf-substance consists of sinuous cells 
filled with chlorophyll; through its centre passes the double 
vascular bundle surrounded by an elliptical bundle-sheath or 
endoderm of about 50 oval cells filled with starch, and enclosing 
a “pericycle’’ of cellular tissue with masses of woody cells 
separating the two fibro-vascular bundles. Two resin-canals 
traverse the leaf-substance just beneath the bypoderm on the 
upper surface. This structure is identical with that of Tenore’s 
Finns hrnttia and of VisianTs P. Faroliniana and of Kotschy, 
B. 420. It is also the same as in P. halepensis^ but diifers from 
that of F. Pinaster {maritima) and P. Laricio, with which it 
has been confounded, but from which the mere inspection of 
the leaf-section will enable the observer to distinguish it. 

The male catkins are clustered, rarely solitary, erect, oblong, 
about half an inch long, orange-coloured ; anther-crest orbicular, 
erenulate. 

Cones lateral, solitary or in groups of three (Tenore’s specimen, 
showing a large number in a cluster, is accidental), each shortly 
stalked or nearly sessile, spreading more or less horizontally ; 
ovoid-conic, acute, rich shining chestnut-brown, 3-|- inches long 
by 2| in breadth. Scales woody; apophyses rhomboid, fiattish, 
with a slight transverse ridge and a rather short pyramidal umbo. 
In the fully-developed cone the upper angle of the scale is often 
prolonged into a short blunt process. 

In the Paris herbarium are specimens from Crete, Paulin^ 747 ! 
and from Calabria, Tenore. 

Boissier (Flora Orient, v. p. 605) points out that this species 
differs from P. halejpensis in its thicker and more rigid leaves, 
in the larger size of the male flowers, in the sessile cones which 
are thicker and not pendulous, congested not solitary or twin, 

55. PiXTis Meekusii, Junghuhn cS’ Be Vriese; Farlafore, in 
BC.Frod* xvi.“ p. 389 ; Vidal, Sino^s, Plant, Filip,, Atlas, t, 98. 
fig. C.; 

Specimens from the Philippines, collected by Yidal, show this 
to be a two-leaved Pine, with semiterete leaves, concave on the 
anterior side, provided with bypoderm, ceils of the mesopbyli with 
infolded walls, and subepidermal resin-canals. The meristele- 
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is elliptic in section, with a branclied fibro-vascular bundle, and 
an epiderm-lajer of 20-30 cells. 

The cones are G-7 cent, long, cjlindric-oblong, apopliysis 
convex with radiating lines, umbo rliomboidal depressed. 

It was originally described from Sumatra in Junghulm & Da 
Vriese, Plant, jNTov. Ind. Batav. ii. p. 5, and has since been found 
in Borneo and the Philippines. It is said also to occur at 
elevations of from 1700-5000 ft. in the Shan States. 

o6. PiKirs Massokia]!?'a, Lamhert^ Finetiim, ed. i. (1803). t, 12 ; 
Pin. ed. 2, p. 16, t. 8 ; Parlatore^ in DC. Prod. xvi.‘^ p. 389. 

P. sinensis^ Lambert. 

I his was first made known by a drawing taken from a plant in 
the Banksian Herbarium “ brought by Mr, Francis Masson 
from the Cape.^’ 

The tree is a native of China, and is very distinct in its charac- 
teristics. The leaves are in pairs, very long and slender. In 
section they are semiterete or somewhat elliptical, concave on the 
ventral side, with one row of hypoderm-cells beneath the epi- 
dermis. The resin-canals are numerous beneath the margin of 
the leaf, each is surrounded by a sheath of stereome-celis. The 
endoderm consists of about 30-40 cells. The meristele is elliptic 
in section, and has a branched fibro-vascular bundle. The 
mesophyii is unusually thin, consisting of only two layers of 
cells outside the endoderm. 

The P . Massoniana of Siebold and Zuccarini has been referred 
\^J PdTldi>tove to P.JPhunhergii. 

Germinating seedlings observed at Kew showed a simple 
radicle, an erect caulicle reddish in colour, 6 cotyledons 1 J in. 
long, linear. Primordial leaves linear, about the same iengtn as 
the cotyledons, remotely serrulate, with stomata on the upper 
surface. The primary stem is glaucous, ridged and furrowed or 
fluted from the “ decurrence ” of the primordial leaves, Ilntbr- 
tunately it is not certain whether these seedlings were those 
of the true Massoniana ov whether, as is most probable, they 
belonged to P. Thimhergii* 

57. P. MOi^TA^^^■A, Miller^ Card. P/cjf. ed. viii. (17 68) ; Willhomm, 
Porstliche Flora (1887), p. 209 ; Beissner^ Handhuch d. Nadelholz- 
hunde Kenty in VeitcFs Manua^^ ed. 2 (1900), 
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p. 343; Moitet, Conif. et Taxac. 1902 (216); Qremli, Flora of 
Switzerland, English Edition, by Paitson (1889), p. 42o. 

This species, taken in the sense adopted by Parlatore and most 
modern authorities, is a low-growing tree or bush, native to the 

Alps of Central and Southern Europe. ^ n i 

The leaves of Finns mmtana are usually bright green, the buds 
obtuse or shortly acuminate. The male flowers vary from lemon- 
yellow to deep orange in colour. In the cones the apophysis is 
greyish-brown, with a blackish ring surrounding the umbo. 

In section the leaves are semiterete, fiattish on the ventral side 
with a row of small, thin-walled water-cells and a thick layer of 
hvpoderm. The resin-canals are submarginal and surrounded 
by strengthening cells. The mesophyll consists of three or four 
layers of cells with infolded walls. The endoderm-cells are 
oblong, about 44 in number. The meristele is oblong in section, 
depressed on the upper surface; the fibro-vascular bundle 
branched, the-branches separated by fine cellular tissue. 

This structure I find to be substantially the same in the varieties 
uneinata, Muglius, Fumilio, and Mscheri. 

Koehne notes that in all forms of P. montana t^Q epidermal 
cells are twice tlie tMckness of those in any other (European) 
species and have only linear cavities. The relative absence of 
stereome-eells between the two branches of the fibro-vascular 
bundle is also commented on by this observer. 

The cones of this species are exceedingly variable, especially in 
the form of the apophysis, whence several varieties have been 
described under separate names. Parlatore, however, states 
“ Omnes strohilorum et sqnamarum formas vidi ipsa m arbore. 

In the variety uneinata the cones are unsymmetrical and the 
cone-scales recurved and hook-like. 

In the var. Fumilio, to which P. uhginosa is referred, the 
cone-scales are not recurved, although somewhat prominent.^ 

In var. Muglius or Muglw the apophysis is flattened, with a 

central umbo. , , 

Willkomm (Eorstl.El. p. 209) enters into much detail concern- 
ing the several varieties, which he classifies as follows 

A. P. uneinata, including rostrata, maorocarpa, pendula, cas- 
tanea, versicolor, rotundata, pyramidata, gihla, mughoides, and 
pseudo-pumUio. (See MouiUefert, Arb. tab. 28 his.) 

B. P. Fumilio, comprising Fumilio, gihha (sic), applanata. 

C. P. Muglms. 
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The same autlior gives numerous bibliograplueal references, 
pp. 211, 212, 215, which ifc is nofc necessary to repeat in this 
place. 
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In the germinating seeds of P. montana I have observed a i 

slender caulicie bearing five incurved, somewhat three-sided ^ 

cotyledons. : i 


P. majellensis of Schouw, Oonif. d’ltalie (1845), from La 
Maiella in Southern Italy, is referred by Parlatore to P. Laricio ; 
but the resin-canals are distinctly marginal in a specimen given 
me hy the late Mr. Groves of Florence, who collected it in the 
originally cited locality. 

58. PiiTijs Tinea, Linn, 

A well-known species inhabiting the Mediterranean region and 
observed also in Croatia and Syria. In altitude it occurs from 
the sea-level to 3000 ft. Bubani, in his ‘ Flora Pyrenaiea,’ cites 
numerous references to this Pine from Homer to Dodoeiis. By 
some of the older writers it was named P. domestica, by others, 
as by Bauhin, P. sativa. There is a specimen in the herbarium 
of Linnaeus. 

The famous forest near Eavenna, consisting of this species, was 
destroyed by frost in 1879, as graphically descidbed in the 
* Gardeners’ Chronicle,’ n. s. xv. (1881) p. 736. 

The peculiar round-headed habit of this tree is familiar to 
Italian travellers and is well exemplified in a tree at Kew. The 
buds are elongate apiculate, pinkish ; the hark of the trunk 
pinkish-brown, much cracked and separating in irregular oblong 
fiakes. The young rind is pale pink. The male fiowers are in 
cylindrical racemes, each about 15 mill. long, orange-coloured, 
surrounded at the base by persistent, subeoriaceous, lanceolate 
perulse fringed at tlie margins. The young cones are clavate- 
pyramidal, the apophysis obscurely 4-5-sided with a rhomboid 
apophysis and a deflexed, deltoid, compressed umbo. The edible 
seeds are vezy large, with a very narrow wing, and the testa 
covered with a purplish powder. The radicle is stout, the 
caulicie erect cylindric. Cotyledons 11, three-sided, smooth but 
with marginai setae. Priznotinous leaves adnate, cylindric or 
awl-shaped. 

The histology of the leaf is interesting. In the primordial 
leaves the transverse section is boat-shaped. There is a single 
layer of hjpodermal cells beneath the epidermis thickened at the 
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cjoriiers, tbe perieycle is obscurely differentiated, and tbe fibro- 
vascular bundle is nnbranclied, with tbe pbloem in one concentric 
mass encircling tbe base of tbe wedge-sbaped mass of xylem. 
In tbe adult leaf tbe section is boat-sbaped, tbe bypodermis well 
developed, especially at tbe corners of tbe leaf, the mesopbyll 
consists of cells with sinuously folded walls ; tbe endoderm-cells 
are well marked, about 40 in number ; tbe fibro-vascular bundles 
branched. Tbe resin-canals are numerous just within the 
epidermis. 

Tbe cotyledon is triangular in section, with an epithelial epi- 
dermis, no bypoderm, a mesopbyll of spheroidal cells destitute 
of folds, with an imperfectly developed endoderm. Tbe fibro- 
vascular bundle is unbrancbed, and there are no resin-canals. 

In tbe Kew Museum is a specimen in which tbe axis of tbe 
cone has lengthened out into a leaf-bearing shoot ; and for a 
photograph of a similar outgrowth I am indebted to Sir W. T. 
Thiselton-Dyer, who contributed a note on the subject to the 
‘ Annals of "Botany,’ xvii. t. 40. 

59. PiNTis RESINOSA, Solander ^ Sargent, Siloa^ xi. (1897) 
p. 67, tab. 565 ; Britton ^ Brown^ i. (1896) p. 51, fig. 111. 

This species is so well kuown that little beyond reference to 
tbe standard works need be giv^en. 

The section of tbe leaf is boat-sbaped, tbe dorsum convex 
with numerous rows of stomata. There is one layer of bypoderm 
and tbe marginal resin-canals are also surrounded by similar cells. 
The endoderm-cells are about 30-36 in number ; the meristele 
oblong, and tbe fibro-vascular bundle divides into two divergent 
branches, protected at tbe base by a band of stereome-cells (see 
also Trimble, fig. 28). 

Tbe cones are 4-5 cent, long, ovoid-conic, tbe apophyses trans- 
versely oblong-convex, destitute of mucro. Cotyledons 6-7. 

60. P. siLVESTRis, Linnceus (sylvestris) ; Mouillefert, Traite 
des Arhres et Arbustes (1892), t. ii. p. 1296. 

Tbe w’ell-known Scotch Pine, still existing in a wild state in 
Scotland (see Gard. Chron. July 16, 1881), but formerly much 
more wudely distributed in these islands (see Peid, Proc. Linn. 
Soe. March 15, 1894). Bubani, Plora Pyreu. p. 33 (1897), refers 
to it as mentioned by Theophrastus as well as by tbe botanists 
of tbe sixteenth and seventeenth, centuries. A specimen is 
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preserved in the lierbariiim of Linnasiis* It is distributed 
throughout the whole of Europe from the Arctic regions to the 
Apenuiiiesj as well as in IN^orth-West Asia, Siberia, the Caucasus, 


Fig. a 



Arrested growtli of buds of JPimis sfes/m resembling male flowers. 
(See Gard. Ohron. Jime 24, 1899.) 


and Asia Minor, and occurring from the sea-level to a height of 
6000-7000 ft. in the mountains of Southern Europe. The species 
is very variable, so that many synonyms are cited in the text- 
books; to them may be added P. Karl Koch {Sintenis^ 



QIQ PB. M. 'I. MASTERS : GEKERAP VIEW 

35S7,. tb, 

variations in habit, size, an yarieties, forms which 

hence the foresters recognize as distinct varietic.. 

Fig. 4. 



-X-2- 


” witli 


IHnus sihestris, showing terminal buds at the apes of the spin s 
two leaves at the base. 

the botanist would pass over or think not sufficiently distinct to 

warrant the application of a separate name. .U+oilrd 

The characteristics of this Pine are well known and detailed 
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in all tiie text-books, so tliat only certain points need liere be 
alluded to. Schleclitendars paper, De Piaastris Grermanise et 


Fig. 5. 



IHmis silvestris, showing yerticillate arrangement of tufts of leayea. 

Plelvetise ObserFationes,’’ in Linnsea, vol. xxx, (1857), may be 
usefully consulted for notes on P. silvest7ns^ P. montan a ^ 
Laricio. Qt(5, 





The cotyledons, 3-8 in number, are triangular in section with 
suhepidermal resin-canals and a central cylindric stele surrounded 
by endoderm, and having an unbranched fibro-vascular bundle. 

The primordial leaves are elliptic in section, with convex sides, 
subepidermnl resin-canals, and a branched fibro-vascular bundle. 

The section of the adult leaf is boat-shaped, flattish on the 
ventral surface, vidth marginal canals, an elliptic meristele, as 
seen in section, and branched fibro-vascular bundle with a 
mass of stereome-cells between its two divisions. The endo- 
derin-cells are about 60. The anther-crest is short, rounded or 
retuse. 

The cones are usually stipitate and deflexed in the young 
state, spreading more or less horizontally in the adult condition. 
It is, however, not uncommon to find the adult cones erect. I 
have seen wild trees showing this character near Zermatt, in 
{Switzerland, and in a cultivated state at Bournemouth and other 
British localities. 

The apophysis is sometimes raised and pyramidal, with 4-5 
sides, but in others it is fiattish and lancet-shaped on the upper 
border. In another form the apophysis is decidedly hooked, as 
m P. montana TdT, mcinata^ 

To Mr. Burbidge I am indebted for specimens showing the 
fascicles of leaves arranged in whorls separated by long inter- 
nodes (see fig. 5, p. 617). The disposition of otherwise isolated 
leaves in whorls is not uncommon, and is normal in 8ciado])iiys \ 
but an arrangement of several tufts of leaves in verticils has 
not, so far as I know, been previously noted. In fig. 8, p. 615, 
is shown another abnormal condition of the buds placed in the 
position of the male fiowers, but consisting of perular scales 
only ; and. in fig. 4, p. 616, are shown similar buds between the 
leaves at the apex of the contracted shoots. 

61. PiiiriJs IlEifBTr, Masters^ in Journ, Linn, 8oc., Botany^ 
vol. xxvi. (1902) p. 550. 

This belongs to the silvestris group, but differs in the shape 
of the cone and of the apophysis. In appearance it is also like 
P. de7isiJlora^ but the cushion-shaped apophysis is prolonged into 
a central lobe and the umbo is deeply depressed. 

Tiie semiterete leaves have a double layerof hypodej’m, marginal 
resin- canals surrounded by stereome-cells, an oblong meristele 
(in section), and a divided fibro-vascular bundle. 
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62. PIHUS BEJfsiFLOEA, meloU ^ ZmcaHni, Mayr, Monoy. 
Ahietin. des Jayfun. Eeiches (1890), p. 72, tab. 5. f. 17,' t. vii. t 5 ; 
Gard. Chron, March 22, 1891. 

P. tahuUfonnis, Fortune in herb, 

A well-lmown Japanese species of which many forms are 
cultivated by the natives. The leayes are channelled on the 
upper surface and have subepidermal resin-canals. On one 
occasion I have seen a resin-canal in the centre of the vasciilar 
bundle. The two divisions of the bundle are separated by a 
thick layer of stereome-eelis. The endoderni-cells are about 36. 
The anther-crest is membranous, truncated, and obscurely 
denticulate at the margin. 

The apophysis is fiattish, and the upper border is often 
prolo33ged into a lancet-shaped point. 

In this species, as in P. rigida, P. halepensis (see p. 608), 
P, TJmnhergii^ P, culensis (see p. 603), and P. palusiris, the 
male catkins are occasionally androgynous. Mr. Kenjiro Fujii, 
in the ‘ Tokyo Botanical Magazine,’ vol. ix. (1895), shows bow 
the tranformation of a male into a female flower may be brought 
about by a local increase of nutriment. 

This increase may be effected by pollarding the shoots, and 
thus “ inducing all the nourishment in store to be used in the 
development of the remaining portions of the shoot, especially 
the flowers and the ^ Ifurztrlehe^ (spurs) nearest to the wound.” 
Mr. Kenjiro Fujii says that the formation of such flowers is 
mostly limited to the extension shoots (“ Langtriehe) developed 
from the spurs or Kurztriehe of the last season, and that such 
transformation of spurs into extension-shoots takes place when 
the extension-shoots are in any way injured, and that the 
Kurziriehe rwhiok are transformed mio Langtriebe are those 
which stand nearest to the point of injury of the Langtriehe. 

The Japanese botanist just named, by making a series of 
experiments in the Tokyo Botanic G-arden, was enabled to say 
that the sex of the flowers is not determined by their position, 
and that it is undetermined till a certain stage of their develop- 
ment, and lastly that “ a flower which would otherwise develop 
into a male, has a tendency to become a female when local 
increase of nourishment takes place at a certain stage or during 
certain stages of its development,” 
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6!?. PiNBs bitabicata, mrnont ' p.^ 14^ 

(1802); SudwoTtl, ex Sargent, ^ ^ 

tab 588 ; Britton ^ Brown, i. (1896) p. 52, fig. 114- 

“^of “Lt (plet. 180« »d p 

=“iYi;u-irr:s=="S 

=r-;r.i«£eaS5 

lc.v» are w.l, tto 5 5 J 

emerging from a rery . to. 

'■’'T.rXrer^ta^T.l - » tie .ubetto. 

rf ftrleophyll ..a surreended b, -'"T™- 

is elHptic, and tbe fibro-vascular bundle brancbed. . ^be le 

tuds are slender, cylindric-obtuse or slight y poin ’ , 

bud-scales lanceolate, membranous, 

edo-es. The clusters of male flowers are lo mill, lo s. ‘ 

Infers orange; anther-crest suborbicular, -arlj enti e The 
female cones are produced laterally on the shoots of the ye 
Ind are shortly stipitate, but ultimately become subsessile, 
ZLZ, and Ipprel-ed to the branch, to which they remain 
attached for a long period. In shape they are oblong-con.c, 
curved. Cotyledons 4-5. 

64. P-MBEICAIA, B.Bon: Sargent, Silva, 
tab. 585 ; Masters, in Qard. Clron. Jan. 12, 18 , gs. • 

A native of the Californian coast-district, remarkable for the 
length of time that the cones remain attached to the brand. 
The° elongated clusters of male flowers with the intervening 
bracts are also remarkable. The leaves are in pairs rarely 
in threes. The section is boat-shaped, showmg a thin layer o 
water-ceUs beneath the epidermis, between it and the thic 
hvpoderm. The walls of the cells of the mesophyU are infolded. 
The endoderm-cells about 50 in number, much thickened on 
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the outer surface. The resiu-canals are median, not surrounded 
by stereome-cells. The meristele is elliptic with a branched 
fibro-Yascuiar bundle, the branches separate at the base by fine 
cellular tissue. The cones are clustered, defiexed, obliquely 
ovoid-conic, 7-8 cent, long, with the apophysis thickened equally 
on each side of the terminal, upturned, awl-shaped macro. The 
scales are not so broad as those in P. atfemiata (tuhercidata) 
(p. 594). 

65. Pijfus CLAUSA, Chapman; Sargent, Silva, si. (1807) 
p. 127, tab. 582 ; Meissner, Carl Mohr, in Garden and Forest, 
Aug, 20, 1890, also Sudioorth in the same journal, April 0, 
1892, p. 162. 

P. inops var. clausa, En gel mann. 

A species native to the coast and sand districts of Florida. 

The section of the leaves is semiterete, convex beneath, fiat 
above, with a double layer of hypoderm. The cells of the 
mesophyll have infolded walls. Eesin-canals median, sur- 
rounded by stereome-sheath, meristele transversely elliptic ; 
fibro-vascular bundle branched, its branches separated by the 
cells of the pericycle. Endoderm-cells about 49, thickened at 
the points of contact. 

Buds slender, cylindric; male flowers congested; cones 
shortly stalked, spreading or deflexed, 6-8 cent, long, oblong- 
conic, persistent, and often more or less embedded by the 
over-growing wood of the branch; apophysis convex, trans- 
versely keeled, entire, with a central subulate mucro. The 
scales remaiu closed for several years, the vitality of the seed 
being thus preserved from five to nine years. The object of 
this serotinous habit is not clearly ascertained. It is discussed 
by Sudworth in the paper above referred to. (See also p. 595.) 

66. P. MAEiTiMA, Linn, ; Miller, Diet. ed. viii. (1768) n. 7 ; 
PoeVe^, 1804 ; not oi Lambert noi; oiAiton, 

P. silvestris, Miller, h e, n. 1, not of LinnaBUS. 

P, Pinaster, Solander, in Aiton, Hort. Kew, ed. i. vol. iii. 
p. 367 ; ParJatore ; Sargent, Silva, xi. (1897), adnot. p. 7; 
Beissner, et auct. pliirim. 

P, Laricio, Bmti not of Po\mt, 

P. Thore, Promenade en G-ascogne. 

This well-known Mediterranean species is generally known iu 
cultiva,tion under tho ndi,mQ Pinaster, In Linnaeus’s herbarium it 
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is called Going back to pre-Limieau times, we 

note that it was the maritima major of Bauhin, and the P. silves- 
tris maritima conis Jirmiter ramis adhcerentilus of Plukenet’s 
Almagest. (1696) p. 296. It is figured in Tabernaimontanus, 

‘leones ’ (1588), ic. 937. ^ j ii, 

Bubani, Blora Pyren. p. 36, cites our plant under the name 
P maritima of Theophrastus, and further refers to the ‘Idylls’ of 
Theocritus and the ‘Bucolics’ of Virgil ! whose authority m such 
matters, however, the majority of modern botanists are not 

likely to recognize. , , , ^ 

The tree is so well known that little need be added to its 
description. The long leaves are in pairs or in threes. When 
in pairs the leaf-section is boat-shaped, dorsally convex, flattish 
on the upper surface. When in threes the leaf-section is convex 
dorsally, with two slightly concave lateral surfaces. In all 
cases the resin-canals are median. 

In most cases the cones are deflexed or pendulous, hut in the 
variety Lemonianus the cones are terminal and erect (see 
Sir C. Lemon in Trans. Hort. Soc. Lond. ser. 2, vol. i. pi. 20, 
1833). Sir Charles mentions having seen some hundreds of 
examples, which presented an unbroken constancy of character. 
Specimens of this variety may he seen in the Paris herbarium. 
I have seen similar change of position in P. silvestris, but never 
to the same extent. The trees, as described by Sir Charles 
Lemon, never produced leading shoots, as the terminal hud was 
represented hy a ieinale cone, beneath which the lateral shoots 
were produced. The ordinary Pinaster is readily recognized by 
its conical cones, prominent pyramidal apophyses, and stout 
subulate umbos. The male flowers are in racemose clusters. 

In section the leaves are boat-shaped, with a prominent midrib 
projecting like a keel between the two somewhat concave sides. 
There is a thick layer of hypoderm beneath the epidermis, in 
contact with the cortical cells w^hich have infolded walls. The 
resin-canals are in the substance of the mesophyli and sur- 
rounded by stereome-cells. The endoderm consists of 50 or 
more cells. The meristele is elliptic in section, with a branched 
flbro-vascular bundle, the branches convergent towards the 
upper surface. The structure of the primordial leaf is similar, 
but the endoderm is not so well differentiated and the resin- 
canals are not provided with a sheath of stereoine. The coty- 
ledons are o-8 in, number* • . 
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Parlatore recognizes a yar. p. Hamiltoni witk cjlindric cones ; 
Tar. a. minor witli smaller cones ; var. 3. prolifera, a malforma- 
tion with cones in dense clusters ; and var. y. Lemoniana above- 
mentioned. 

67. PiNUs PUNGENS, Lamlerf, in Konig 4^ Sms^ Annals of 
Botany^ ii. (1806) p. 199; Michaux; Sargent, Silva, xi. (1897) 
p. 135 ; 'Britton Sf Brown, Illustrated Flora, i. p. 50, hg. 117 ; 
Beissner, Sandhuch, p. 214, fig. 

A species native of the Appalachian mountains, extending also 
to Virginia southwards and to Pennsylvania and !N’ew Jersey 
northwards. 

The glabrous shoots are clothed to the base with tufts of 
foliage. The leaves are 3-5 cent, long, boat-shaped in section, 
fiattish above, with a thick hypoderm projecting into the meso- 
phyll in wedge-shaped masw^es, and cortex-cells with infolded 
walls. The resin-canals are median and surrounded by 
stereome-cells. The endoderin consists of 70 to 80 oblong, 
thick-walled cells. The meristele is elliptical, depressed on the 
upper surface. The fibro-vascular bundle is branched, the two 
branches widely divergent at the base (see also Coulter & Bose, 
p. 308). The cones are sessile, spreading, 7-8 cent, long, oblong- 
conic. Cotyledons 7-8. The apophyses are somewhat four- 
sided, dilated upwards, but taper gradually into a stout subulate, 
often reflexed, point, 

68. P. YIEGINIANA, Jierh. Linn , ; Miller, Diet, (1768); Satyenf, 
Silva, xi. (1897) p, 123, tab. 581 ; Britton Sf Brown, Illust, 
Flora, i. (1896) p. 452, fig. 115. 

P. inogs, Aiton, Hort. Kew. hi. p. 367 (1789). 

P, Royleana, Jameson. 

A well-known American species, extending near the coast 
from New York to Greorgia. 

The leaves vary from 2-8 cent, in length. In section thej" 
are boat-shaped, with a double layer of hypoderm ; the meso- 
phyli-celis have infolded walls; the resin-canals are median 
and surrounded by a sheath of stereome. The endoderm- 
cells are ahoiit 60 in number, thickened on the outer wall. 
The meristele is elliptic in section, with a branched fibro- 
vascular bundle, the divergent branches being separated by 
cellular tissue. The buds are ovoid-oblong, acute ; the male 
flowers in dense spikes, the cones shortly stalked, at first erect, 
hut afterwards deflexed, 5-7 cent, long, oblong-conic; apophysis 
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grey, lobed; the umbo yery conves, with a short, subulate, 

reflexed mucro. Cotyledons 4-6. 

69. PiNUS GLABEA, Walter (1788) ; Sargent, Silva, xi. (1897) 

p. 131, tab. 583. „ ^ t j 

A North American species, extending from South Carolina to 

The leaves are in pairs, each leaf about 5-8 cent, long, 
slender. In section the leaf is semiterete, flat on the upper 
surface, with epiderm, two layers of hypoderm, cortical cells 
with infolded walls ; resin-canals median, in one instance 
internal, surrounded by stereome-eells. Sargent also figures 
one canal as internal. The meristele is oblong in section, 
separated from the cortical tissue by the endoderm-layer con- 
sisting of 30-40 obloBg cells (see also Tumble, fig. 30; Coulter 
& Eose p 308). The male flowers are in rounded clusters ; 
the cones sessile, ovoid, 4-5 cent. long. The apophyses are 
slightly convex, 4-sided, with a minute mucro terminating the 

umbo. Cotyledons 5-6. _ _ _ n iiv/r i, • 

An interesting account of this Pine is given by Carl Mobr in 
^ Garden & PoresV June 18, 1890, p. 295, reproduced in the 
‘ Garden ’ for July 5, 1890. 

70. R ECHIKATA, Hiller (1768) y Sargent, Silva, xi. (1897) 
tab. 587 ; Britton ^ Brown, i. p. 53, fig. 116. 

jP. mitis, Michaux (1803) et auctt. 

JP. varuibilis, Lambert (1803). 

? R. virginiana, /3. ecliinata, Du Poi in lierb. Linn. ! 

A widely distributed species, occurring from E'ew York to 
Plorida, in Texas, Louisiana, and other Middle and Eastern 
American States. 

The leaves are 8-12 cent, long, slender, boat-sbaped in section, 
with one layer of hypoderm ; cortical cells with infolded walls ; 
resin-canals median, surrouDded by a stereoine-sbeatb ; meristele 
elliptic ; endoderm-cells about 40, thickened on the outer side ; 

fibro-vascular bundle branched, with stereome-cells between the 

divergent branches. The buds are cylindric, acute ; the male 
flowers in globose clusters. Cones shortly stalked or subsessile, 
spreading, 5—8 cent, long, oblong-conic. Apophysis slightly 
convex, keeled, 4“sided, upper border oblong, umbo with a 
minute reflexed mucro. Cotyledons 4~7. 

71, P. Laeicio, Boiret (1804); Sargent, Silva, xi. (1897) 
p, 6, adnot. ; Masters, in. Q-ard, Chro7i^ Jan. 18, 1884, p. 18, 
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Dec. 15, 1888, p. 692, fig. 97 ; Maurice de Yilmorin^ 'Remie 
Morticole, ex Garden and Forest, Oct. 20, 1807, p. 41 ; MouiUe- 
fert, Traits des Arbres et Arhustes, t. ii. (1892) p. 801. 

The nomenclature and synonymy of this species and its many 
varieties are involved beyond hope of extrication. The name 
Zaricio of Poiret is here adopted as the one most generally em- 
ployed, but it is by no means certain that its claims to priority 
are valid. Linnmus does not mention the species, nor is there a 
specimen in his herbarium. Plulvcnet, in his Almagestum (1696) 
p. 296, mentions a P. liispanica Zaricio, which may refer to oui* 
present species. Eeverting to post-Linnean times, Dr. Giinther 
Eitter Beck von Mannagetta says that P. nigra oi Arnold, Eeise 
nach Mariazell (1785) p. 8, has precedence over P. Zaricio. 
Arnold’s plant is the same as that now generally known as 
P. Zaricio, var. austriaca, Santi’s P. Zaricio, dating from 
1795, is the same as Miller’s P. maritima (1768), which is the 
P. Finaster of Solander and later w^riters. 0 ur present plant 
is the P. maritima of Solander in Aiton, ITort. Kew. (1789), but 
this name, as ^ve have just seen, had been previously employed 
by Mller (1768) for the Pinaster. 

The species figured by Miller as the Aleppo Pine in his 
“ Figures of Plants,” described in the ‘ Gardeners’ Dictionary/ 
vol. ii. (1760) tab. 208, seems referable rather to a form of 
P. Zaricio than to P. Jialepensis, It is not possible to ascertain 
the position of the resin-canals in Miller’s figure ; were it other- 
wise, it would be easy to distinguish any form of P. Zaricio 
with median canals from P. halepenszs, in w’hich they are alw^ays 
subepidermal. 

Parlatore considers the typical form to be equivalent to the 
var. a. Foiretiana of Antoine. The habitats for the typical form 
are the mountains of S.E. Spain, Southern France, Calabria, 
Corsica, Greece, and Western Asia Minor. 

The Italian botanist groups the numerous varieties under three 
subspecies /3. tenuifolia, y. nigricans, and o. Fallasiana. 

In the /3. tenuifolia varieties the leaves are relatively slender 
and soft, not rigid. Here are referred the varieties pyrenaica 
(not P. pyrenaica of Lapeyrouse), cehennensis, mompelimisis^ 
Salzmanni, angmtisquama, and leptopliylla. This group is equi- 
valent to the subsp. 2. monspeliemis of Koebne. Lapeyrouse’s 
P. pyrenaica, for reasons given under the head of P. hruttia, 
may w'-ell be suppressed. Henry de Yilmorin, who studied the 
forms carefullv in the Pyrenees, came to the conclusion that 
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I^inus I/aTicio YSbin, pyTCuaica is the ono foxiiid in various parts 
of the Pyrenees, and that P, monspeliensis and P. Salzmanni 
were inseparable from it. See H. de Vilmorin, Bull. Soc. Bot. 
Prance, Montpellier Congress, xl. (1893) pp. Ixxvii-lxxxi. 

The tennifoliate forms of P. Laricio occur in the mountains of 
S.E. Spain, in the Central Pyrenees, and the Oevennes. 

The forms referred by Parlatore to his var. y. nigricans are the 
following: — 

P. nigricans, Host (1826), also of Link, Tenore, Bertoloni, 
and others. 

P. ausfriaca of Hoss (1826). The two last names were, ac- 
cording to Dr. Gunther Eitter Beck von Mannagetta, published 
many years subsequently to the P. nigra of Aimold, which applies 
to the same form, and, except for the sake of convenience, should 
have precedence. 

P. sglvestris, Baumgartner. 

P. Pinaster, Besser, Tenore, not of Solander. 

P. Koch. 

P. Laricio austriaca, Endlicher. 

P, Laricio nigricans, 

P. Fenzlii, Kotsehy. 

P. Heldreicliii, Christ; see Gard. Chron. May 10, 1902, %. 97. 

Of the last named I have seen a small cone forwarded hy 
Dr. Christ, who speaks of it {in litti) as une variete tr^s 
remarquable montagneuse et subalpine de P. Laricio, Poiret, 
tres reduite et affectant presque le P. pumila, Elle est des 
hautes montagnes de la Grece, Olympe et Thessale.^' By some 
this variety is included under P. leucodermis of Antoine, but the 
figures of the cones of the two are widely different. 

P. leucodermis, Antoine, Oesterr. Bot. Zeitschr. xiv. (1864) 
p. B66, is said by its author to be distinguished from P. Laricio, 
var. austriaca, by the peculiar formation and colour of the bark, 
by the short, thick, densely crowded leaves, and by the somewhat 
smaller, far more resinous and black-green cones (see Dr, Gunther 
Eitter Beck von Mannagetta, in the ‘ Wiener G-arten Zeitung ’ 
(1889), and in his “ Flora d. Sud-Bosnia,” Ann. des k.-k. Hof- 
museum, Wien, ii. p. 37, 1887). 

Heldreich also, as quoted by Boissier, ‘'Flora Orientalis,’ v. 
p« 697, says it differs widely from Laricio in its lower stature, 
thicker leaves, and much shorter cones (6'“7 cent.), and in the 
form of the apophysis. Dr. Christ thinks it near to P. montana. 
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Tlie figure of tlie eone certainly looks different from, that of 
most forms of Laricio* 

A young living plant, given me by Mr. W. Paul, greatly 
resembles a young plant of tbe Austrian pine, but tbe leaves 
are of a deeper green colour and tbe bud-scales more silvery. 
Moreover, tbe hypoderm projects in wedge-sbaped messes into 
tbe substance of tbe leaf, wbicb is not tbe case generally in tbe 
other forms of Laricio, 

P. majellensis^ Gussone, is sometimes included here, but tbe 
marginal position of tbe resin-canals shows tiiis to be referable 
rather to P. montan a, 

P. t arnica^ bort. 

P. dalmatica^ Visiani. 

Here also may probably be placed P. Laricio, var. cilica^ 
Kotscby, n. 418, wbicb bas orange-coloured shoots as in P. Laricio 
fyrenaica* 

P. Laricio orient alis is a short-leaved variety from Cyprus, 
Kotschy^ 759 ! 

Tbe forms in this group occur in tbe mountains of Austria, 
Dalmatia, Yenezia, Hercegovina, Montenegro, Calabria, Sicily, 
Greece, Crete, and tbe Taurus Mountains. 

Under var. Pallasiana are included forms with relatively 
thick, rigid leaves, but with larger cones than in those pre- 
viously mentioned, and with the apophysis marked by radiating 
cracks. Here are referred : — 

F. maritima of PdPim, 

P. Finea, Hablitz. 

P. Jialejpemis, Marscball v. Bieberstein. 

P. Pallasiana, Lambert, P. Laricio Pallasiana, Eadlicber and 
others. 

In this series may also be placed P. Laricio inn dica, the P,pin- 
dica oi PoTmanek, from the mountains of Thessaly, Sintenisl 
(see Masters, in Gard. Chron. May 10, 1902, figs. 95, 96). 

The P, Laricio calahrica of Delamarre is, in gardens, a tree 
with busby pyramidal habit and upturned branches with dark 
green leaves. Tbe names italica and Momana are supposed to 
apply to this form. A specimen from Calabria, given me by 
Dr. Christ, is in foliage and cone evidently a form of Laricio, 
var. nigricans, but whether it is the same as Delamarre’ s tree, I 
am not able to 

A very distinct form is that gathered by the late General 
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Munro in the Crimea. This has relatively small cones resemhling 
that sent by Dr. Christ as Pinus JELeldTeicliii* The cones are 
ovoid, cinnamon-coloured, the scales have a concave apophysis 
and a minute rhomboid umbo. 

jP. Paroliniana of Visiani has been referred to this species, 
but, as pointed out by Karl Koch, is better placed under 
P. lialepensis. This view is borne out by the marginal position 
of the resin-canals. 

The late Henry de Tilmorin, who had specially studied this 
species and varieties, proposed the following arrangement {in 
lUt.) v — 

P. Labicio, 

Subsp. 1. genuina = Poireiiana, 

„ 2. calabrica. 

„ 3. pyrenaica. 

„ 4. taurica, 

„ 5. Icaramana, 

„ 6. amtfiaca, 

„ 7. rubra. 

„ S.Massoniana{==iThunlergii). 

All the forms of P. Laricio have semiterete leaves with thick 
hypoderm, median, or very rarely suhepidermal, resin-canals 
encircled by stereome-cells, an endoderm-sheath of 40-50 ovoid 
cells, an elliptical meristele, and a branching fibro-vascnlar bundle. 
Longo, in the ‘Annali di Botanica,’Eoma (1903), t. i. fasc.2, tav. 3, 
says that in P. Laricio proper there are only one or two layers of 
hypoderm, whilst in P. nigricans there may be as many as four. 

The leaf-buds in all the varieties are ovoid or ovoid-conic, 
generally with a prolonged point. 

The male flowers are in subglobose tufts, each one cylindric, 
often somewhat twisted. 

In the young seedling the radicle descends vertically to a great 
distance, and has horizontal branches at rather remote intervals. 

The caulicle attains a height of 5-7 cent., and becomes ulti- 
mately somewhat woody with a greyish-brown rind. The coty- 
ledons vary from 4 to 8 in diferent specimens. The young 
stem-system is pyramidal, branching from the base. 

The colour of the herbaceous shoots varies in the different 
varieties, but the tint of the bark on the older portions of the 
stem (in cultivated specimens) is less variable, being usually 
dull reddish brown} peeling off irregularly in long, narrow, thin 
flakes. • . ^ 
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72. PiinJS Thxjnbeegu, Parlatore (1868) ; Mayr, 2lonoijr, dcr 
Ahietin. des JapaniseJien Seiches (1890), p. 09, t. u. fig* 10 , 
Sargent, Forest Flora of Japan, p.79 ; Masters, in Gard. Chron. 

N. S. sxiii. (1885) p. 844, fig. 63. 

A Japanese species formerly confounded with P. Massoniana 
(p. 611) and P. densiflora, but distinct from both in foliage, leaf- 
bud, and cones. The leaves are boat-shaped in section with a thick 
hypoderm. The cells of the mesophyll have infolded walls. The 
resin-canals encircled by a sheath of stereome traverse the centre 
of the mesophyll. The endoderm consists of about 80 or more 

Fig. 6. 



Pimia Thimhergii, showing androgynous spike with bracts and stamens beneath, 
bracts, fruiKsoales, and orules above : real size and magn. 3 diam. ; details, 
fruit-scales, &e., magn. 8 diam. ; pollen-grains 160 diam. 

cells. The meristele is elliptic in section, and the two branches 
of the fibro-vaseular bundle are separated by stercome-cells. 
Androgynous cones occasionally occur. See G-ard. Ohron. June 30, 
1883, p. 825 ; also Tokyo Botanical Magazine, June 10, 1892, 
p. 239 cum ie. (see ante, pp. 603, 619). _ 

The Abbe David, in a note attached to a specimen ot this 
species, n. 2890, in the Paris herbarium, speaks of this as a large 
tree with verticillate ascending branches, occurring on the lofty 
mountains of Western Ourato. 
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The apopliysis is laiicet-slaaped on tlie free border, ratlier flat, 
greyish, with a brownisb umbo. 

73. Pines contorta, Loudon (1838) ; Sargent^ Silva, xi. (1897) 
p. 89, tab. 567; Masters in Gard. Chron* 1883, p. 45, fig. 5. 

A species growing near the coasts of JSTorthern California, 
Yancouver, and Alaska. Inland it grows on the mountains of 
the “ Sequoia ” region at an altitude of 8500 feet, and there 
alters its character, constituting the variety Murray ana, as illus- 
trated by specimens in the British Museum, collected near 
the Colombia Eiver by Macoun. Another variety, with more 
slender foliage and catkins, has received the name BolanderL 

In the typical P. contorta the cones are ovoid-conic, and the 
small four-sided umbos are provided with a small aculeate 
curved muero. 

The leaf-section is boat-shaped, flat on the upper surface, with a 
layer of hypoderm beneath the epidermis. The mesophyll-cells 
have infolded walls. The resin-canals are in the substance of 
the leaf and surrounded by stereome- cells. The section of the 
meristele is elliptic and surrounded by an endoderm-layer of 
about 50 cells, both in the type and in the variety Murray ana. 
The two divisions of the fibro-vascular bundle are widely separate 
by intervening cellular tissue. 

Species op which no Specimens have been seen 
BY THE Writer. 

Pinus recurvata, Boivlee, in ‘ Bulletin’ of Torrey Botanical Club, 
XXX. (1903) p. 107. — Eowlee describes from the Isle of Pines a 
species which he says resembles P. pains tris ; but the cones are 
only half as large, and the depressed umbo and straight prickles 
are not like those of the species named. The cones are even 
more unlike those of lieteropliylla {cubensis). [Shaw refers this 
to P. bahamensis, Griseb. — I^ote added March 12, 1904.] 

P. yuimanensis, JPranchet, in Journ. de Bot. 1899, p. 253. 

A tree described by Pranchet as having the habit of P. longi- 
folia, 'With three leaves to the tuft, each leaf 18-20 cent. long. 
The cones are smaller than those of P. longifiora, being abont 
9-10 cent, long, 6-7 broad, ovoid; apophysis rhomboid, promi- 
nent. The species was collected in Yunnan by Father Delavay, 
and seems to resemble P. Massoniana, 

P. vermicularis, JanJca, ex Boissiei\ Blora Orient, v. p. 698. 
? P, Peulee. 
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Httiis leucospema, Mawimowicz^ in JBulh Acad, St Fctersh, 
t xxvii. p. 425 ^881).— A native o£ Kansu, Terra tangatorum, , 

collected bj Przewalski in 1872. Of tbis two pairs of leaves 
have been kindiy fnrnislied by M, Fischer de Waldbeim. The 
leaves are in twos, surrounded at tlie base by a short sheath, 
semicylindric, channelled above, faintly denticulate, stomatiferous 
on all sides. The length is 8 cent, in the one case, 11 cent, in 
the other. Beneath the epiderm are two layers of hypoderm 
with additional stereome-cells in the corners. The cells of the 
mesophyil are plicated, and the numerous resin-canals, each 
surrounded by stereome, are subepidermal. The meristele is 
elliptic in section, with an endoderm of 40-50 cells. The two li 

branches of the fibro-vascular bundle are widely divergent. In 
structure it appears like P. }ii 

P. eldarica, Ifedwejew, in Act, Rort Tijiis (1902), vi. ii. p. 2. 

Allied to P. hrutfia and P. halepensis, but said to differ from both. 

A native of Transcaucasia. The figure shows sessile, ascending 
ovoid-conic cones. I am indebted to Mr. Hemsley for calling 
my attention to the figure and description of the tree. 

P. funebris, Komarow, in Act, Rort, Tetroj). sx. (1901), cited 
in Beissner, Mittheil. d. Beutschen botanischen Gesellschaft, as 
probably a form of P 

P. apulcensis, Lindl. ex Endl, Synops, p. 153. j 


Index to Specieic Names and Synonyms. 


No. 

' No. 

cembroides • 10 

apulcensis p* 031 

chihuahuana 24 

clausa bo 


contorta 

Aniiandi 12 

attenuata ( tuberculata) 32 

aifstralis fiO 

Ayaciiite. . . .... . ... . . . . 

bahamensis [see PostscriptJ . . 48 

Coulteri b4 

ciibensis [see Postscript] .... 48 

densiflora 02 

i divaricata 

Donneil-Smitliii 41 

echinata 70 



.... Si 

eldarica P* 031 

T3 HI n m Ti Ai 

excelsa. • . * • • • • • • 10 

canariensis • 29 

i filifolia. • . • 41 

Cembra ....,13 

flexilis 10 
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No. 

funebris p. 631 

Gerardiana 23 

glabra 69 

balepensis 53 

Hartwegi 42 

Henrji 61 

mops (virginiana) 68 

insignis {see radiata) 33 

insularia 26 

Jeffrmd [see ponderosa) .... 30-31 

Khasya 28 

koraiensis 11 

Lambertiana 3 

Laricio 71 

latisqaama (sp. dub.) cf. p. ‘656. 

leiopbylla 45 

leucosperma p. 631 

longifolia 27 

Lumboltzii 25 

maaitima (Miller) .... 66 

Massoniana (amawsi'a) 56 

Merkusii .................. 55 

7niiis (ecbinata) 70 

monopbylla, . 14 

ni on tana 57 

Montezumse 43 

monticola 8 

muricata 64 

occidentalis 49 

IpcddentaliSf Kicbard = baba- 
mensis, teste Shaw.] 

oocarpa 52 

palustris 50 


No. 

Parryana. — . .. . 15 

parviflora 2 

patula 38 

pentapliylla 1 

Peuke 9 

Finaster 66 

Pinea 58 

ponderosa 30 

pseudostrobus 51 

pungens 67 

pyrenaica 64 

radiata 33 

recurvata p. 630 

resinosa 59 

rigida 39 

Foyleana (virginiana) 68 

Sabiniana 35 

scipioniformis 6 

serotina 40 

strobiformis 4 

Strobiis 7 

sylvestris 60 

Taeda 36 

Teocote 37 

[tertbrocarpU; see Postscript,] 

Thuiibergii 72 

Torreyana 46 

variahilis 70 

vermicularis p. 630 

virginiana 68 

[Wriglitii, see Postscript.] 
yimnanensis p. 630 


[PosTscEiPT, March 12, 1904. 

As this sheet is passing through the press, a communication 
relating to the Pines of Cuba has been received from Mr. Gr. E. 
Shaw, o£ the Arnold Arboretum, for publication in the ‘ Gardeners’ 
Chronicle,’ March 19, 1904, pp. 179-180, fig, 74. In this note 
Mr. Shaw arranges the Cuban species thus 

1. P, cubensis, Griseb.=P. Wriglitii, Engelm. 

2. P. terthrocarpa, Shaw, 

3. P, bahamensis, Griseb., with numerous synonyms,] 
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A Cheokoeogicae List of Specific Names, based ok the 

EkHMEEATIOK GIVEK IK THE ‘ IkDEX KeWEKSIS ’ ; WITH 

Additioks. 

[Synonyms in italic ; adopted names of true Pines in black 


1753. LiniHBHs, Species Plantarum. 



Pinns sylvestris. 

sylvestris A 

■— Pinaster. 


— Taeda. 


— Cembra. 


— Strobus. 

Cedrus, 

Qed't'us Zihani, 

Zarix, 

Larix decidua. 

picea. 

Abies pectinata* 

halsainea. 

Abies balsatnea. 

Abies. 

Picea excelsa. 


Pinus Pinea. 

1755. Duhamel, Traite des Arbres etc. ii. p. 126. 

Merosolimitana. 

— halepensis, Mi. 

1762. Linngeus, Sp. Plant, ed. 

2. 

canadensis. 

Tsuya canadensis. 

orientalis. 

Picea 07 ’ientalis, 

1765. Gouan, Flora MoEspel. p. MS. 

sylvestris. 

Pinns maxitima. 

1768. Miller, Gard. Diet. ed. 

8. 


sylvestris, — maxitima. 

— ^ Pinea. 

— - sylvestris, var. 

— montana. 
Cembra. 
maritima. 

— halepensis. 

— •virginiana. 

— rigida- 
— Taeda. 

— ecbinata. 

— Strobiis. 

— palustris. 


rubra, 

tatarica, 

Ceinbro. 
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1771. Du Eoi, Obs. Eot. p. 44. 

Abies, 
americana. 
canadensis, 
laricina. 
mariana, 

Ficea. 

virginiana /3. eckinaia, 

Scopoli, n. CaniioL ed. 2, ii. p. 247. 
Muglus. — montana. 

Alstrcemer, Vet .-Abaci. Handl. xxxviii. 
viminalis, Ficea exceUa^ var. 


Abies pectinata. 
Tsuga canadensis, 
Ficea alba, 

Larix americana, 
Ficea nigra, 

Ficea exeelsa, 
Pirnis ecliinata. 


1772. 

1777. 

1778. Lamarck, Flore Frang. iii. p. 651 


Ficea exeelsa. 

Finns Cembra. 

— maritima, Miller. 

— Pinea, or Ficea exeelsa ? 
Abies peetinata. 


exeelsa, 

montana (not Miller). 
maritima. 
sativa, 
peetinata. 

1780. Turra, Florae Ital. Prod. 

Mugo. 

1781. Jacqnin, Ic. Plant. Bar. 

Muglio. 

1782. Molina, Sagg. Chile, ed. 1, p. 182. 

araucana. Araucaria imbricata. 

1784. Pallas, Flora Eossica, i. t. 7. 

Ficea. Abies sihirica. 

Abies. Ficea ohovata. 

Cembra (3. piimila. Pinns Cembra. 

Tlmiiberg, Flora Japonica. 


Pinns sylvestris. 


• sylvestris. 


Abies. 

Cembra, 

japonica, 

Larix. 

sylvestris, 

Strohus. 


Ficea polita. 

Pinns parvifiora. 
Larix japonica, 
Larix lepiolepis. 

Pinns Tlinnbergii. 
— koraiensis. 


1785. Moench, Yerzeiclm. 

glauea. Ficea alba. 

Arnold, Eeise nach Mariazell, p. 8. 

nigra, Pinns Laricio, Poiret. 

1788. "Walter, Flora Carolin. p. 237. 

— glabra. 

— palnstris, 

— eclxinata. 


lutea, 

squarrosa. 
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1796. Salisbury, Prod. 


ho7'ealis. 

Finns sylvestris. 

effiisa. 

Cedrus Libani. 

fastuosa. 

Finns Pinea. 

glo7nerata. 

— maritima, Miller. 

ifjsta. 

Larix decidua. 

longifolia. 

Finns palustris. 

lucida. 

Abies pectinata. 

^nndula. 

Larix americana. 

pyramidalis. 

Picea excelsa. 

taxifolia. 

Abies balsamea. 

teiiuifoUa. 

Finns Strobns. 


1797. Swartz, Prod. PL Ind. Occ. p. 103. 

— occidentalis. 

1798. Savi, Plora Pisana, ii. p. 354. 

Lnrido. — maritima, Miller. 

resinosa. — sylvestris, 

1800. Du Eoi, Baiimz. ed. Pott, vol ii. 

intermedia, Lariv amet'icana. 

1801. Dubamel, Traite Arb. i 

rednom. Finns Laricio, var. pyrenaica ? 

1802. Dumont de Courset, Bot. i. 

— divaricata. 

1803. Micbaux, Plora Bor. -Am. ii. p. 204. 

mitis, — echinata, 

rubra, — resinosa. 

rzi 2 )estris. — divaricata. 

Lambert, Pinus, ed. 1. 

Banhsiana, — divaricata. 

Dammara. AgatMs loranthifolia, 

lanceolata. CminingJiamia sinensis. 

longifolia (not of Sails- Iloxbu7'gMi, E&i'gQ-nt? 
bury). 

taxifolia, Pseudotsuga Douglasii, 

variahilis, Finns ecliinata. 

Poiret, in Lam. Encycl. Metb, v. 

alepensis, — halepensis. 

Muglio. >— montana. 

Iludso7ii, — divaricata. 

— Laricio. 

■ — maritima, 

— Taeda, 

— virginiana. 
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1805, Ramoncl, in DC. Elore Fran^. 

uncimta, Pinus montana. 

1808. Marscliall v. Bieberstein, El. Taiir.-Caiic. ii. 

halepensis. — Laricio, 

Fmea, — X*aricio. 

1809. Besser, Flora G-alic. ii. p. 294. 

Pinaster, — Laricio. 

Eoemer, Collect, p. 158. 

baldensis, AUes pectmata, 

1810. Tbore, Promenade ea Gascogne. 

? eriedorum, 

syrtica, Finns maritima, Miller. 

Alton, Hort. Kew. ed. 2 (Dryander). 

^naritima. — Laricio, var. 

Micbaux dl., Hist. Arb. Am. i. 

australis, — palustris. 

— pnngens. 
rubra. — resinosa. 

rupestris. — dlivaricata. 

1811. Dumont de Courset, Bot. Cult. ed. 2, vi. 

australis. ? 

1812. Loiseieur, in FTonv. Dubamel, ii. 

californiana. Finns radiata. 

1813. Lapeyrouse, Hist. PI. Pyren. 

penicillus. — Laricio, var. pyrenaica. 

sanguinea. — montana, var. 

B. Brown, in Alton, Hort. ICew. ed. 2, vol. v. 

Taeda alopecuroidea. serotina. 
maritima. ■ — Laxicio. 

1814. Eoxburgb, Hort. Bengal. 

longifoUa, — longifolia 

Beodora. Cedrus Libani. 

Pursb, Flora Am. Sept. 

rarlahilis, Finns mitis. 

Fraseri, AUes Fraseri, 

1815. Bose, ex Desfontaines, Tableau, ed. 2. 

adunca. Finns radiata. 

1816. Baumgarten, Enum. Pi. Transilv. 

silvestris, — Xiaxicio. 

Poiret, Encycl. MdtF. Suppl. 

adunca. —radiata. 
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1817. Kuntli, in Humboldt et Bonpland, Hov. G-eii. 

Pinus Monteziimae. 
Ahies religiosa. 

Abies religiosa. 


1818. 

1819. 

1820. 
1821. 
1822. 

1823. 

1824. 


occidefitalis, 
hirtella, 
religiosa. 

Cels, Cat. Arbres. 

romeniaca. Pinus Xiaricio. 

Lapeyrouse, Hist, abreg. PI. Pyren. 

gyrenaica. — Laricio, var. pyrenaica. 

Hamilton {formerly Buclian an), Account of Nepal. 

— excelsa. 

Torrey, in Ann. Lyc. N. York. 

resinosa. — ponderosa. 

Steudel, Nomenclator, i. p. 621. 

americana. Larix armricana. 

Bose, in Nouv. Cours d’Agric, xi. 

squamosa. Pinus montana, var. uncinata. 

James, in Long’s Exped. 


— flexilis. 

— cubensis {lieterophylh). 

Fieea excelsa. 

Ficea Sitchensis. 

Larix americana. 

Pinus Laricio, var. 

Ficea nigra. 

A hies Webhiana . 

Pinus inops. 

— Massoniana. 


Elliott, Sketch. 

Taeda lieterofliylla. 

Lambert, Pinus, ed. 2. 
excelsa, 

Meimesii. 
mic7'ocarpa. 

Fallasiana, 
rubra, 
spectahilis. 
variabilis. 

1825. Don, Prod. PI. Nepal. 

dumosa. 
tmctoria. 

Buck, Pbys. Besebr. Canar. Ins. 

Pinus canariensis, 

Mirbel, Mem. Mus. Par. xiii. 

sumatrana. *— Merkusii. 

1826. Sieber ex Sprengel, Syst. iii. p. 886. 

arahiea. — halepensis. 

Bisso, Hist. Nat. Eiirop. Merid, 

escarena. — maritima (Miller). 


Tsuga Brwio7iiana. 
Abies Webhiana. 
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1827. Douglas, in Trans. Linn, Soc. Lond. xv. 

Finns Lambertiana. 

Tellozo, Flora Flum, x. 

dioica. Araucaria hra&ilienm* 

Link, Abhandl. Akad. Berlin. 

humilis. Finns sylvestris. 

— Cembra. 

nigra. — Laricio, var. 

rotmidata, — montana. 

— Finea. 

Moris, Stirp. Sard. Elencli. 

Pinaster. — Laricio. 

1828. milich, Oat. 

Finlay soyiimia* — Merknsii. 

Don, in Lambert, Finns, ed. 2. 

Banksiana, — divaricata. 

— Massoniana. 

— excelsa. 

— Gerardiana. 

JDouglasi. Fseudotsuga Bouglasi. 

Wehbiana, Abies Wehbiana. 

Link, in Flora, xi. p. 32. 

austriaca. Finns Laricio, var. 

Torrej, in Ann. Ljc. N. York. 

resinosa, — ponderosa. 

1880. Loudon, Hort. Brit. 

ccemlea, Ficea alba. 

Link, Abbandl. Akad. Berlin. 

Jmmilis, Finns sylvestris. 

nigra, — Laricio, 

rotundata. — • montana. 

Host, Anleit. p. 6. 

austriaca, — Lancio, var. 

Cbaraisso et Scblecbtendal, in Linn^a, v. 

— Teocote. 

Siebold, in Yerbandl. Ned. Bat. Grenootsck. xii, 
rubra, — Tbnnbergii. 

verticillata, Sciadopitys verticillafa, 

Eeiclienbacb, Flora Excurs. 

ohliq_7ia, Finns montana. 

LINN, JOUIl]Sr-.““BOTANr,, TOL. XXXT. 3 . 
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1831. Boiigard, Mem, Plijs.-Matb. St. Peter sb. 

inops. Finns contorta. 

Host, Flora Aiistriaca, ii. 

nigr'icmis. — Laricio, var. 

Tenore, Syll. Flora Heap. 

eonghmerata. — bruttia ? 

1832. ScHeclitendal et Cliamisso, in Linnaea, vi. 

— leiopbylla. 

Loudon, Hort. Brit. 

rigensis. ~~ sylvestris. 

Zucearini, in Abliandl. Akad. Miiiiehen, i. 

— cembroides. 

Lambert, Piuus, ed. 3. 

Kaempferi. Pseudolanx Kaem2:>ferL 

Wallicb, Plant. Asiat. Bar. iii. 

JBrunoniana. Tsuga Brunoniana. 

1833. Douglas, in Trans. Linn. Soc. svi. 

Finns Sabiniana. 

Hook, et Arnott, Bot. Beechey’s Toy. 
rigida. — radiata. 

Bongard, in Mem. Acad. St. Petersb. 

canadensis. Tstiga Mertemuma. 

Mertensiana. Tsuga MeHensiana. 

sitchensis. Bicea sitchensis. 

1834. Uspensky, Bull. Soc. Hat. Mosc. vii. 

Cedrus. Finns Cembra. 

1835. Bentbam, in Trans. Hort. Soc. Lond. ser. 2, i. p. 512. 

Lemoniana. — maritima (Miller), var. 

Tenore, Flora Nap. v. p. 366. 

mgrescen^, — Laricio. 

1836. Douglas, in Hook. Comp. Bot, Mag. ii. 


mnahilis. 

Abies amahilis. 

grandis. 

A. grandis. 

nohiHs. 

A. nobilis. 


Finns ponderosa. 

vennsta. 

Abies bracteata. 


Finns Sabiniana. 
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1836. Loddiges, Cat. 

Chylla, Finus excelsa. 

Fischeri, — montana. 

FrasevL — rigida. 

intennedia, Larix leptolepis, 

Pichta. Abies sihirica. 

scariosa. Finns sylvestris. 

taurica. — laaricio, var. 

D. Don, in Trans. Linn. Soc. Load. xvii. 
insn/nis. — radiata. 

tiiherculata, — radiata . 

— muricata. 

— monticola. 

— Conlteri. 

1837. Blume, Eiimpliia, iii. 

Finlay sonian a. — Merkusii ? 

Wallicli, in Lambert, Piniis, ed. 2, vol. iii. 

— Gerardiana. 

Don, in Lambert, Pinas, ed. 2, vol. iii. 

— monticola. 

Smithiana, Picea Morinda^ 

Kocli, Sjnops. Plors 0 Germ. 


maritima. 

Bon Jardinier, p. 974. 
caramanensis. 
serotina. 

Blanco, Flora Filip. 
Tceda. 

1838. Loudon, Arboretum. 
australis, 

Cemhra pygmmt, 

Corsicana. 

msignis. 

Pinaster, 
rigida, var. 
syiuanosa. 
timoriensis. 


Seliiede, in Linmea, xii. 


Llaveana. 


Finus Laricio, var, austriaca. 

— LarScio, var. 

? palustris. 

— insularis. 

— palustris. 

— Cembra, var. 

— Laricio. 

— radiata. 

— Thunbergii. 

— serotina. 

— montana. 

— insularis. 

— contorta. 

— ponderosa. 


- oocarpa. 

■ patula. 
cembroides. 


642 


DR. M.'T. MASTERS,: GEHEBAL TIEW 


1838. Elirenberg, in Limioea, sii* 

Piaiis Ayacnite. 

Steven, in Bull. Soc. Nat. Mosc. xi. 

harnata, — sylvestris, var. 

Norchnanniana* AUes Nordmanniana. 

Pithy usa. Pinus lialepensis. 

Biscber, Bull. Soc. Nat. Mosc. xi. 
didairica, Larix dahurica. 

Neunianii ex Wimmer, Breslau, Uebers. 
%digmosa, Finns mont ana. 

Tiirezaiiinow, Bull. Soe. Nat. Mosc. xi. 
ohovata. Picea orientalis. 

sihirica, Abies sihirica» 

Amer. ii. 

Finns contorta. 

— flexilis. 

Abies lasiocarpa, 
Finns ponderosa. 

1839. Loudon, Ilort. Brit. Sup pL ii. 

minor, — halepensis. 

Li utile j, Bot. Keg. Mise. xxv. 

Pevcmiana. — Monteznmise. 

macrophylla, — Monteznmae. 

— Hartwegi. 

PiisseUiajia. — Montezumse. 

— apnlcensis F 

— psendostrobns. 

Eorbes, Piuetum Woburneuse. 

GerardL — Gerardiana, 

japonioa, densiflora. 

Eoyle, 111. Plant. Himal. 

lilmtrow. Picea Morindci. 

Pindroiv, Abies Wehhimia, 

Strangeways, in Loudon, Gard. Mag. xiv 
per ska, Finns halepensis. 

G. Don, in Sweet, Hort. Brit. ed. 8. 

— acapulcensis. 


Hooker, Flora Bor.- 
inops, 

Lamhertiana (3, 
lasiocarpa. 
reshiosa, partly. 


OP THE O-EISUS JPIJS'irgi*. 




1840. AGtoiiie, CoBif. 


1841. 


ApoUinis, 

Abies cepkahnica. 

bifida. 

Abies finna. 

liouiolepig. 

Abies homolepis. 

jezoensis. 

Ficea siichensis. 

maryiandica„ 

Ficea nigra. 

Naphta, 

Abies Findrow. 

obovata. 

I^icea obovata. 

polita. 

Ficea polita. 

pyramidalis. 

Pinus montana. 

Schrenkuma, 

Ficea orient alls. 


Lindlej, Bot. Eeg. xxvi., Misc. 

macrocarpa* Pimis Coulteri. 

StraiigewaySj ex Grordon, in Loudon, Gard. Mag. xvi, 
Fithyusa. halepensis. 

toHuosa, — sylvestris. 

Steudel, Nomenclator, ed. 2. 

austmlis hort. ~ halepensis. 

denticulata, ? 

ptseudolarix, Larix leptolepis, 

scarina. Pinns maritima (Miller). 

tortmsa, Ficect nigra, 

Tsuga. Tsuga SiehoklL 

imcimta, ? 

Koyle, in Loudon, Gard. Mag. xvi. 

Pirnis Khasya. 

Hook, efc Arnotfc, Bot. Beecliey’s Yoy. 
rigida. — radiata. 

Sinclairii. — ponde^osaand^>^5^y/^^5 

Parolini, Hort. Bot. Parol. 

Fallasii, — Laricio, var. 

1842. Benthain, PI. Hartweg. 

— tenuifolia. 

Endlicher, Cat. Hort. Tindob- i- 

cephalonica. Abies cephalonica, 

Yisiani, Flora Dalmat. 

dalmatica. Pinns Laricio. 

Loudon, Encycl. Trees, p. 1013. 

(Bentliam). oocarpa, 

. contorta,.- :■ 
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Od'4 

1842. Bose, « London, Eneycl. Trees, p. 975. 

tm-Unata. Pinus inops ? 

G-risebacli, Spicil. Elorse Eumel. ii. 

— Feuke. 


Spach, Hist. Teg. xi. 

Larido y . . — resinosa. 

Siebold & Zuccarini, Plora Jap. ii. 

— parviflora. 

— densiflora. 

Massmiana (not of ~ Tlimnbergii. 

Lambert). ' ■ — koraiensis. 

D. I)oii, in Lambert, Finns, ed. 2. 

■ ■ — Massoniana. 

1843. Ivocli, Synops. Morse Germ. ed. 2. 

maritima, — Laricio, var. 

1845. Blanco, Mora Mlip. ed. 2. 

Taeda, ' — insnlaris. . 

He Yriese, Plant. Hot. Ind, Bat. V. 

■■ ■ , ■ — Merknsli, 

Torrey, in Fremont, Beport, p. 319. 

■ — monopliylla. 

He Chambray, Traite Arb. Eesin. p. 312. 
nepciUnds, — excelsa.. 

Tenore, Cat. Hort. Heap. p. 90. 

HmniltonL — maritinxa, Finnster. 

ScboiiTT, in Ann. Sc. Hat. 3® Ser. iii. p. 233. 
majellensis, — montana. 

1846. Hartweg, in Jonrn. Hort. Soc. i. 

edifornka. — tuberciiiata (Don). 

indgnisi'v^y.macrocarpa. — radiata. 
tubereidata, Gordon. — attenuata (Lemmon). 

Gordon, in Journ. Hort. Soc. i. 
cemhroides, — ednlis, 

Orkabm. — psendostrobus. 

Torrey, Report TTbipple, p. 141. 

Fngelmanni (not of — ponderpsa. 

Carricre). 


(>•15 


OF THE OEKHS PIKUS. 


1817. Endliclier, Synopsis. 
AraragL 
atlantica, 

Lamhertimia, var. brevi- 
folia* 

EkrenhergiL 

Fremonticma. 

Immtschatkica* 

Ledebourii, 

Bungeana. 

imcinata, var. rostrata* 

Fallasiana, 

pijgmma, 

acotica. 

sinensis* 


Tsiiga Sieboldi. 

Cedrus Libani, var. 
Pinus Hexiiis. 

— Haxtwegii. 

— monopliylla. 
Fsmdolarix Kaempferi. 
LarLv leptolepis, 

Pinus Bungeana. 

— montana. 

— insularis. 

— Laricio, var. 

— Cembra. 

— sylvestris. 

— Khasya, partly. 


Gordon, in Jourii. Hort. Soc. ii. 

Grenvillece, — Montezuma©. 

Wincesteriana, — Montezumse. 

Hartweg, in Journ. Hort. Soc, ii. 


Benthamiana, 
calif ornica, 
Gordoniana* 

Griffith, Trayels, i. 
pendula, 

Griffith, NotuL? 

spimdosa, 

Presl, Epimel. Bot, 
heterophylla. 


■ ponderosa. 

- radiata. 

- Montezumse. 


- excelsa. 


- excelsa ? 


- parviflora. 


1848. Engel maim, in Wislizeniis, Tour Mexico. 

® — chiliualiuana. 

bmchyptera. -^ponderosa. _ 

macrophglla. — Engelmanni. 

' osleosperma, cembroides. 

drobiformis* - ? Ayacuite or strobiformxs. 

Hartweg, in Journ. Hort. Soc. iii. p. 217, 

Bdgatdana* — muricata. 

1849. Huttall, Sylya,:^ 

; : Btrobm monticola , ' ; 


. monticola. 
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1849. Gordon, in Jonrn. Hort. Soc. iv. 

Fremontzam, Pinus edtilis. 

tuber culata. — atteniiata, Lemmon. 

Kocb, in Linnsea, xxii. 

armena. — sylvestris. 

Jieterophylla, 

pontica. — sylvestris. 

Klotzscb, in Linnsea, sxii. 

KooMana. — sylvestris, var. hamata. 

Mason, in J ourn. Asiat. Soc. Bengal, i. p. 74. 

Latteri. — Merkusii. 


Kaleniscb, in Bull. Soc. Nat. Mosc. i. 
cretacea? 
squarrosa ? 

1850. Eojle, ex LindL <& Gordon, Jotirn. Hort. Soc. v. 

nepalensts, — maritima (Miller), 

Bindley & Gordon, 2. c, 

JBanJcszam (not of — contorta. 

Lambert). 

exeorticata. — Bungeana. 

Loudon, Lindl. & Gordon, L <?. 

LMleyana. — Montezumae. 

1851. Salzmann, ex Bunal, Mem. Acad. Montpell. ii. p. 82. 

monspelzensis, — maritima (Miller). 

SakznanyiL — Laricio, var. 

1853. Torrey, in Sitgreave’s Eeport, p. 173. 

macrophylla (not of — ponderosa, var. scopulornm, 
Engelmann). 

Murray, A., Oregon Eeport. 

flexilis (not of .James). — albicanlis. 

Jeffreyi — ponderosa, var., or distinct 

species? 

— Balfonriana. 

Miirrayana, — contorta, var. 

Antoine Eotschy, in Oesterr. Bot. 'WocbenbL 
cilieica. Abies cilicica, 

1854. Miquel, in Zollinger, Syst. Verz. Ind. Arcbipel. p. S2. 

scopifera. Pinus densMora. 

Tenore, Ind. Sem. Hort. Neap, 
madez'ensis. — Pinea. 

Carriere, Eev, Hort. p. 225. 

BoursterL — contorta. 

Engelmanni 


OF THE aEKFS PIKUS. 


€)• 


1854. MacClellaiiti, in G-iifF. Notul. i\%. p. 17. 

Griffithii. Pintis excelsa. 

1855. P. Lawson, Cat. 

MacIntosMana. 


Carriere, Trait e, ed. 1. 
ahasica. 
ahchasica, 
altisshiUj liort. 
altissima (Ledeboiir) . 
Boursieri. 

cinerea^ Roehl. Deutschl. 

FL; ex Carr. 
decidua^ Wall, ex 
Carriere. 

Bicksoni, bort. 
echincUa. 
genevensis, liort. 
jaiXMicfij liort. 
Loiseleuriana. 
monteragensis. 
nivea, Booth. 
orientalisj Frivaldsky 
ex Carriere. 
Paroliniana, 
pseudoJialepensis, 
Sindairicma, 
tatarica^ hort. 


— contorta. 

— halepensis. 

— halepensis - 

— Laricio. 

— sylvestris. 

— contorta. 

Ficea excelsa, 

Tsuga Bntnonkma. 

Finns excelsa. 

— montana. 

— sylvestris. 

— maritima. 

— pyrenaica. 

— radiata. 

— Strobns. 

Ficea excelsa* 

Finns halepensis. 

— pyrenaica. 

— ponderosa. 

— Laricio. 


Grenier & Godron, Flore Frang. iii. p. 153. 

— Laricio, var. cebennensis. 

Jamieson, ex LindL in Journ. Hort. Soc. ix, 

Royleana. ' — echinata. 

Murray, A., in Edinb. Kew Pbil. Journ. i. 

Beardsleiji. ~~ ponderosa. 

Craigana* , --ponderosa. 

Wood, Bot. Class-Book. 

montana. — pnngens, 

1856. Torrey, Pacific Eail. Eeport, iv. ^ 

ccmbroides. — ^ albicanlis, 

Engehnanni, not of — ponderosa. 

Carriere. 

Yisiaui, in Mem. 1st. Venet. Ti. 

Laricio. ■ 
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C4S 

1857. Eoezl, Cat. Sem. Conif. Mex.fide Index Kewensia. 


amecaensis. 

Pinus Hartwegi. 

angulata. 

— Montezumae. 

Antoinemia. 

— psendostrobtLS. 

adecaemis. 

— Monteznmae. 

Besseriana, 

— Teocote. 

Bootliima. 

— Monteznmae. 

BoucJieimia. 

■ — Monteznmae. 

bullata. 

— Monteznmae. 

Bimuipartea. 

— Ayacuite. 

Cai'rierei. 

— Monteznmae. 

Cadrus, 

— leiopliylla. 

chalmaensis. 

— Monteznmae. 

coarctata. 

— Monteznmae. 

Comonfortii, 

— leiophylla. 

JDecatmeana, 

— Monteznmae. 

Be Candolleana. 

— Monteznmae. 

depaiiperatay^n Gor- 

— Monteznmae. 

don, Siippl. 

dependens. 

— • leiophylla. 

Boellerianay 

— Monteznmae. 

Bon Fedri, 

— Ayaonite. 

diirangensis. 

— Ayacnite. 

JBhrenhergii. 

— leiopliylla. 

degans. 

— Monteznmae. 

Bndliclierimia, 

— Hartwegii. 

Escandoniana, 

— psendostrobus. 

exserta. 

— pseadostrobns. 

gracilis. 

— leiophylla. 

grandis. 

— Monteznmae. 

Ilaageana. 

■ — Monteznmae. 

hamata. 

— Ayacnite. 

Ilendersoni. 

— Monteznmae. 

heteromorplia. 

— psendostrobus. 

horizonialis. 

— Monteznmae. 

Iloseriana, 

— psendostrobus. 

Misquihicaensis, 

— leiophylla. 

inflexa. 

— Monteznmae. 

interposita, ex Gord. 

— Teocote. 

SiippL 

IstacihnatliL 

— Hartwegi. 

Jostii. 

— filifolia. 

KegeliL 

— Teocote. 

Keteleerii, 

— Monteznmse, : 

LerdoL 

leiophylla. 



OF THE PIN'US. 


G40 


1857. Eoezl, Cat. (con.). 


Leroyi. 

Pin-as Montezums 

longifolia^ ex Hemsley. 

— Hartwegii. 

LotviL 

— Hartwegii. 

magnijica. 

— Montezumae, 

micliocctensis. 

— Montezuma. 

microcar pa. 

— Teocote. 

monstrosa. 

— Montezuma®. 

Monti- Allegri, 

— leiopliyUa. 

Midleriana. 

— Teocote. 

Ne plus ultra. 

— Montezuma®. 

Nesseh'odiana. 

— Montezumae. 

nitida. 

— Montezuma. 

Kortliumhtrlandiana. 

— Montezumae. 

Occcmpi. 

— Montezuma. 

Ocote. 

— Montezuma®. 

OcotechinOj ex Pariat. 

— leiopl:iyUa. 

Ortgieskma, 

— Ijiontezumse. 

Ottemia, ex Vilmoriii. 

— Teocote. 

Tapdeui. 

— Hartwegii. 

Fcmliko wshyana. 

— Montezuma. 

TaxtoriL 

— Montezumae. 

iPescatorei, ex \ ilmorin. 

p 

TlanchonL 

— Montezuma. 

Popooatepetlii. 

— - Ayacuite. 

^irasifia. 

— - pseudostrofous. 

protuherxms. 

— pseudostrobus. 

JlegeUana, 

— pseudostrobus. 

resinosa. 

~~ Hartwegii. 

retracta. 

Montezumae. 

Jlichardiana, 

— Montezuma. 

MinziL 

— Montezumae. 

robnsta. 

— Hartwegii. 

Mohanni, 

’■ p 

rtSescens, 

— Montezumae. 

rudis. 

— pseudostrobus. 

rimcliana. 

— Montezumae. 

sanrafaeliana. 

— Montezumae, 

scoparia. 

— Hartwegii. 

Smdangeana, 

— Montezumae. 

spuiosa. 

— Montezumae. 

StandisMi, 

^-Hartwegii. 

suffridicosay ex Cordon. 

— Hartwegii. 

imangaenm. 

— Montezuma. 

TheUnianni, 

.— Montezumae. 
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Eoezl, Cat. {oon.). 


Thihautiana. 

Pinus Montezuma. 

Trouhetzlcoiana, 

— Montezuma®. 

timiida, ex Gordon. 

— Teocote. 

tzompoluma. 

— pseudostrobus. 

valida. 

— Montezuma©. 

Van Geerti. 

— Montezuma©. 

Van Iloutteu 

— Montezuma©. 

VeitcMi. 

— Ayacuite, 

verrucosa. 

— leiophylla. 

Verschaffclti. 

— - Montezuma©, 

Vihnoriniana* 

— Teocote. 

WilsonL 

— Montezuma©, 

Zacattance. 

— Montezuma©, 

zamoriemk. 

— flHfolia. 

Zitacuarii. 

— Montezuma©. 


IJs'ewbeiTy, Pacific Eail. Ecport. 

cemhroides (not of 

— aibicaulis. 

Zuccarini). 

Tenore, Ind. Sem. ex Parlatore. 

— pseudotaeda, 

Euprecbt, Bull. Acad. St. Petersb. xr. 

mandslmrica. 

— Cembra, var. 

Bentliam, PL Plartweg. 

p. 337. 

inops^ var. (not of 

— contorta. 

Aiton). 

Gordon, Pinetam, i. p. 

202, 

alo'peciiroides. 

— serotina. 

aracanensisy Kniglit. 

— Pinea. 

Atieklandi, Loddiges. 

— Gerardiana. 

cairica. 

— halepensis. 

calahriea, liort. 

— Laricio. 

ckinensis, KnigHt. 

— maritima (Miller). 

caucasica^ Piscber, 

— sylvestris. 

cebenmnsis. 

— Laricio. 

colckica^ Bootii. 

— halepensis. 

concolor. 

Abies cojicolor. 

cub en sis. 

Pinus occidentalis. 

divaricata (Banksiana), 

— divaricata. 

durangensis, JRoezl. 

— Ayacuite, 

erzenmiica. 

— sylvestrisi 

georgica, liort. 

— palustris. 

lutca. 

— echinata. 

Loudoniana. 

— Ayacuite. 


OF THF GEKUS PIKrS, 
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1858. Gordon, Pinetum (coji,). 

Massonianu. 
Montereyemis{in.^if;n is), 

. Montezumte, 

Morinda, 
nefflecta, Low, 

Pinea. 


Pinixs maritima (Miller). 

— radiata. 

— Hartwegii. 

Picea Morinda. 

Pinus maritima (Miller). 
— Tlmnbergii. 

— maritima (Miller). 
immmxilaria, Laru: leptolepis. 

Pinus sylvestris. 

— ponderosa. 


— Laricio. 

— Montezumae. 
— Laricio. 

. 1858, p. 358. 

— Ayacuite. 


Padu/ia, Ledebour. 

Parrya^ia. 

Pincearia i' 

Pou'etiana. 
psmdostrohus. 
pyramididis. 

Eoezl, in Gard. Cbron. 

Bonapartea. 

2nma ? 

Hegel, Cat. Sem. Hort. Petersb. 

pumila. — Cembra, var. pumila. 

1859. Wicliura, in Flora, xHi. 

Frmiana. — sylvestris. 

Torrey, Mexican Boundary Eeport. 

deflexa. — JefEreyi ? 

Llaveana (not of — qnadrifolia. 

SchlecM.). ' 

Torreyana, Parry. ~ Torreyana. 

1860. Lindley, in Gard. Cliron. 1860, p. 46. 

lop}tQspei'‘iii(t^ Torreyana. 

A. Murray, in Edinb. Pbil. Journ. xl 

Jeffretfi. — ponderosa,var., or distinct .sppoies. 

Murrayana, — contorta, var. 

Torrey, in Ives’s Eeport. 

ed%dh,'sax.monophyna. — monophylla. 

1861. Miqiiel, in .Tourn. Bot. Neerl. i. p. 86. 

cmudicidata ? f 

1862. Engelmann, in Wheeler’s Bot. Eep. 

— arizonica. 

— aristata. 

Engelmann, in Ainer, Journ. fScience, xxxiv. 
aristata^ see ante, 

Parryana (not of Gordon). — Parryana. 

ponderosa. — ponderosa, var. scopulormn. 
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1862. Gordon, Piiietum, Suppl 
atrovirens, Roezl. 

BaeTihouseancij Koezl. 

BoofMana, Roezl. 

Koezl. 

chalmaensis, Koezl, 
cornea^ KoezL 
corrugata^ Roezl, 
depauperata. 

Galochote, Roezl {suprci ) . 

Geitneriy Roezl. 
fertilis, Roezl. 

F frondosa, Roezl. 

Keyelii. 

KrelageL 
JjcnvsonL 
nootkatensk. 

OcotBy Roezl. 

Pabyiieri, 

Patrinensis. 

PauUkowskgmiajP^oeTl. 

rubra. 

Skinneri. 
suhpatula. 
suffndiosa, Roezl. 
tlamacaensis. 
tomacaensis. 
tumida. 

zanioriiensis. “ • 

Provancher, PI ore Canadienne. 

alba canadensis. Strobus. 

1SG3 Clirist, in Yerh. JSTaturf. Ges. Basel, iii. 

Eeldreichii. --- Laricio, var. 

Ei)<Yelmann, Trans. Acad. St. Louis, ii. ^ 

Irldata. ~ Balfouriana, Tar., or distinct 

species. 

Grisebaeli, Mem. Amer. Acad. Tiii. _ ^ \ 

— cubensis (Y riglitii, 

1861 Antoine et Kotscliy, ea: Rev. Hort. 

FenzUi. ' ' Laricio, jar. 

Antoine, in Oesterr. Bot. Zeit. xiv. * 
leucodermis. — Laricio, var. 

Grisebacb, Plora Brit. ^Y. Indies. 


Pimis Hartwegii. 

— MonteznmjB. 

— Monteznmae. 

— Teocote. 

— Monteztini®. 
Montezumse. 
Montezumae. 

— Monteznmae. 

— Teocote. 

— Hartwegii. 

— cembroides. 

— Hartwegii. 

— Teocote. 

— Hartwegii. 
? 

— ponderosa. 
Montezumae. 

— palustris. 

— palustris. 

--- Montezumae. 

— densiflora. 

— • filifolia. 

— patula. 

— Hartwegii. 

— Hartwegii. 

— Montezumae. 
— Teocote. 


1 * 1 .. ^ 


OF THE OEXUS PIKITS* 




1865. Henkel & Hockstetter, Conif. 

Tsckugatshoi, Abies cilicica. 

1866. Bolander, in Proc. Calif. Acad. iii. 

mziricata. Pinus contorta. 

Grisebach, Gat. Plant, Cubens. 

wr. tertbrocarpa. P. tertlxrocarpa, Shav.' (1903). 
A. Murray, in Lawson, Pinet. Brit. 

'poT’phyvocttTpcL. Pinus monticola. 

Neilreicb, Hacbtriige PL von Nied. Oesterr. 
virescens. IHcea alba, 

Sclnir, Enum. Plant. Transsilv. 


montana. 

subarctica. 


Pi cm excdsa. 

Pinus montana. 


1867. CarritTe, Traite, ed. 2. 
arctica^ liort. p. 456 . 

Cavendishuinct. 
clamaensis. 
detritisy bort. 
fragilis, 

Ghieshreghtii^ liort. p. 426 
Jmmistrata, — Cembra, yar. 

japonica^ bort. p. 457 . — Pinea. 

Massomanay bort. ex — maritima (Miller) 

Gordon. 

nivea, bort. — monticola. 

Nov£e~Hollandbn(Xo(^ri.) — maritima (Miller). 


Pinea. 

Massoniana (sinensis). 
Hartwegii. 
maritima (Miller), 
Pinea. 

0 


parmfiora- 
pentaphylla, 

Moedii. 
rutliemca, 

Sanctse Helenicaa 
Shasta, 
sibiriaa, 
sudetica, 
tabidiformis. 

Parlatore, Elora Ital, i?. 

Laricio ^. nigricans* — Laricio. 

1868. Parlatore, in DC. Prod. syL 2. 

Alcoquiana* Picea Akockiana, 

amaUlis. Abies eoncohr. 

hicolor (braximo^sdcz). Picea AlcocMmia. 

Bolnnderi. Pinixs contorta. 


parvifiora. 

— parviflora. 

— Hartwegii. 

— inops. 

— maritima (Miller), 
albicaulis. 

Zarix dahurica. 

Pinus montana. 

— Timnbergii. 
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1868. Parlatore, in DC. Prod. xvi. 2 {con.). 


hracJiyphylla. 
C(wendishian(t f 
corntMitata. 
Colorado, 
faldformis, 
Finnhonoshiana- 
Fortunei. 


Abies hrachyphylla, 
Finns Kliasya. 
Ficea Bngelmamii, 
Finns Ayacnite. 
Fodoearpiis sp. 

Abies homolepis. 
Keteleeria FortuneL 


Greggi (Eiigelm anii, MS. ) . 


Griffithii. 
kaguenoviensis, 
holophylla. 
hudsonica, 
japonica, 

Kasya, 

LyallL 

Maximoioiczii, 

monophylla. 

Futtettti, 

Ocotechinoj KoezL 
Fattoniana, 
quadrifolia, 
mshatchetoanmsis, 
selenolepis. 


Lariv GriffitMi. 

Finns sylvestris. 

Abies Jirma, 

Finns divaricata. 

— maritima (Miller). 

— Kliasya. 

Larix Lyalli. 

Ficea Maximoioiczii, 
Finns sylvestris, forma. 
Larix occidentaUs, 

Finns leiophylla. 

Tsuiga Fattoniana. 

Finns Fairy ana. 

— contorta. 

Abies Veitchii, 

Abies homolepis. 


Tshonosldana, 

1869. Carriw'e, in Eev, Hortic. p. 126, fig. 

Grozelieri, Finns monticola. 

A. Alurray, in G-ard. Chroii. 

Tamrac, — contorta. 


Wood, Class-Book, p. 
initis, i8. pauper. 
1871. S. Watson, in King’s 

contorta latifoha. 

1873. Karl Koch, Dendrol. 
africana, 
armena. 


hehnica^ liort. 

p^imila, 

pygmcBa, 

Regince AmelicB, 
rostrata, 
tabulaformis. 
tatarica. 

nmbraculifera, liort. 


663. 

— glabra. 

Eeport, V. p. 331. 

— contorta, rar. Mnrrayana. 

ii. p. 270 et seq. 

— Finea. 

~ sylvestris. 

— sylvestris. 

. — maritima (Miller). 

— sylvestris. 

— sylvestris. 

Abies Apollinis. 

Finns montana. 

— Strobns. 

— lialepensis. 

— Strobns. 
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1875. Gordon, Plnetum,. ed. 2. 

Merluana. Pinms Herkusii. ■ 

Vasey, Eeport Agric. Dep. U.S. p. 178. 
Bentlimmana, — ponderosa, vai% 

Bolanderi. — coixtorta. 

clausa. — clausa. 

JeffmjL — ponderosa. 

1876. Engelmanii, Trans. Acad. St. Louis, iii. 

siibalpina, Abies litsiocarpa. 

AldSTab, in Proc. E. Irish Acad. ii. 


bahorensis. 

Bavidiana. 

jirma. 

llarnjmia. 

Hookeriana, 

Lowiana. 

magnifica. 

Fattofimia, 

Sieholdi. 

Veitchii. 

Pancic, Oestl. Alp. 
Omorika. 


Abies mmiidiea. 
Keteleeria Bavidiana . 
Ahks hraelhifpkylla. 
Abies Jiomolcpis. 

Tsnga Pattoniuna. 
Abies concolor. 

Abies magm/ica. . 

7\s uga M er ten sia na . 
Tsuga Sieholdi. 

Abies Veitchii. 


Picea O^yiorika. 

Eeichardt, in Yerh. zool.-bot. Gesell. AYien. 

Finns Neilreicliiaiia. 

1877. Engelmami, in Couit. Bot. Gazette, ii. 

var. clausa. — clausa. 

1878. Engelmmin, in Wheeler’s Bxped. vi. p. 258. 

var. aristata.— aristata, 

Jlexilis, i,^u. reflexa. — strobiformis. 

Jlexilis ^. macTocarpa. — - strobiformis. 

— arizonica. 

1880. Eiigelraann, in Trans. Acad. St. Louis, iv. p. 185. 

Elliotti. ■ — cabensis or babamensis, teste 

Shaw. 

WrigUil ~ cubensis. 

cubensis, var. tertbro- 
carpa, er Wright, in 
' Griseb. ■ Cat. Plant,: 

" Gubens. p. 217 . , .cubensis = tertbrocarpa, . 

■ ■ ■ ' Shaw. 

Engelmanii, in Brewer & Watson, Bot. Calif, ii. p. 125. 

— ponderosa. Tar. scopulorum. 

: ; — ^ contorta, yar. Murrayana. 
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1881. Masters, Journ. Linn. Soc., Bot. sviii. 

Mcmoniana, hoYt, Finns densiflora. 

Maximowicz, in Bull. Acad. St. Petersb. xxvii. p. 558. 

— lencosperma. 


1882. Bnselmann, in Coiilt. Bot. Gazette, vu. p. 4. 
rejiexa. ■ - strobifomus. 

Engelmann, in Gard. Chron. 1882, Dec. 2, p. 712. 

— la.tisauama fsp. dub.). 


Busby, in 
rejiexa. 


Bull. Torrey Bot. Club, ix. 

— flexilis. 


p. 80 . 


1888 . Lemmou, in Erytbea, i. p. 134. 

JEngelmanni, not of 

Torrey nor of Oarriere. — ponderosa, Tar. Maynajua. 

1884. Brancbet, Plant. David, i. p. 285. 

— Armandi. 

Sargent, Porest Trees, p. 199- 

. clansa. , 

1888. Leunnoii, Beport Calit. Board Porest, ii. p. 70. 

msiyms, var. radiata. — radiata. 

Uevigata. radiata. 

montieolUj var. minima. — monticola, var. 

Lamhertiana^ var. minor. — Iiambertiana, var. 
ponderosa, var. Bent- — ponderosa, var. 
liamiana. 

Lemmon, West American Cone-bearers. 

Var. nigricans. — ponderosa. 

1889. Sargent, in G-ardeii and lorest, ii. p. 496. 

lamMa. ponderosa, var. Mayriana. 

1890. Mayr, Mon. Abiet. Japan. 

Murrayana^NeiX. Sargenti. — contorta, var. Murray ana. 

— pentapliylla. 

pumik, tab. vi. f. 21. — Cembra var. ? or distinct species ? 

1891 . M. E. Jones, in Zoe, p. 251. 

monop?iylla^ yox. edulis. — ednlis. 

Beissner, HandbucE der JSTadelbolzkunde, contains a very 
carefully elaborated list of names and synonyms of 
cultivated species. 


OF THE aENHS PINUS; 


657 


1892. Lemmoii, Mining & Scientific Press, Jan. 16^ es Sargent 

Pmns atteniiata. 


Kellermarin, in Coiilt, Bot. Gazette,- xviii. p. 280. 
rigida, mr, liitea. — rigida. 


1894. 


Lemmon, in Erythea, ii. p. .l03. 

Apacheca, — ponderosa. 


1895. 


Lemmon, W. Amer. Goii.e-bearers, p. 22. 

contorta. — contorta, var. Hendersoni. 

Larnbertiaiia. ■ — . Xjambertiana, Yar. purpurea, 

monticola. — monticola, var. digitata. 

miirieata. — muricata, var. Antbonii. 


1896. 


Formanek, in Verhandl. d. Naturf. Aerein in Briiun, 
xxxiv. p. 20. 

pindim. — Laricio, var. pindica. 

(Masters, in Gard. Chron. May 10, 1902, p. 302, fig.) 


1897, 


Sargent, Silva, xli. p. 9. 
arktata. 
heterophylla. 


quadrifoUa. 

RoxburghiL 


- Bakouriana, var. 

- ctibertsis or bakamensis, teste 
Shaw. 

■ Parryana. 

- attenuata. 

■ longifolia. 


Siidwortb, Bull. 14, Eorestry Bept 

Magriana, — ponderosa, var, maxima, 

var. megaloearpa. — flexilis, var. 

quadrifolia. — Parryana. 


Lemmon, in Garden and Forest, x. p. 183* 
seopulorum, — ponderosa, var. 


1898. 

1899. 


Masters, in Bull. Herb. Boissier, vi. 

~ scipioniformis. 


Francbet, in Journal cle Bot. p. 253, and Bois, in Journ. 
Soc. Hat. Hort. Paris, p. 230. 

— 3mnnanensis. 


1902. 


Masters, in Journ. Linn. Soc., Bot. xxvi. p. 550. 

■ 'B:enr37i. -■ 




3 c2 
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1902. Medwejew, Tifliser botaiiischeii Garten (1902), es ‘ Le 

Jardin/ October 1903. 

Pinus eldarica, s}3. ii. P 

A species only known to me by the above reference. It 
is said to be like P. Iriiitia and P. liale^ensu, but differs 
from both. 

1903. Eowlee, W. W., Bulletin Torrey Bot. Club, xxx. Feb. 

1903, p. 107. 

cuhensiSf var. anomala> Pinus tertlirocarpa in part. 
recurcata. ■ — baliamensis, teste Shaw. 

Shaw, in Sargent, Trees and Shrubs, i. p. 149. 

— terthrocarpa. 


EXPbiMTIOK OP THE PLATES. 

The photographic reproduetioas from the original slides were made by 
Mr. A. E. Smith, and show transverse sections of the leaves magnified 
50 diameters. 

Platb 20. 

Pig. 1. Vhms sylvesi'i'iSt section half-cylindric,; resin-canals, marginal, sur- 
rovmded by stereome-eells ; cells of the cortex plicatedj endoderm of 
about 50 cells ; meristele transversely oblong in section, somewhat 
depressed in the centre on the npi^er surface; fibro- vascular bundle 
branched, branches widely divergent. 

Pig. 2. Pmtm section 3-sided ; one resin-canal distinctly median, twm 

others less so, bat yet separated from the hypoderm by one layer of 
cortical cells, and therefore not truly marginal or subepidermal ; 
canals surrounded by stereorae ; cells of cortex not plicated ; endo- 
derm of about 22 cells ; meristele circular in section ; fibro-vaseular 
bundle simple. 

Fig. 3. Pinus cubensis, showing 3-sided leaf, resin-canals internal ; meristele 
somewhat triangular in section ,• fibro- vascular bundle simple or with 
two branches united. 

Platb 21. 

Pig. 4. Films monoyhylla, showing circular section, three layers of hypoderm ; 
marginal resin-canals encircled by stereome ; plicated mesophyll- 
cells; meristele circular, surrounded by an endoderm of about 60 cells : 
fibro-vasculai* bundle simple, with well-marked transverse bands of 
phloem and xylem and with sca,tt 0 red stereome-eells in the pericycle. 

Fig. b: Finns Fonncll~^mithi%\eTd with one convex and two concave sides; 
hypoderm double; cortex-cells plicated ; endoderm -cells about 36; 
meristele triangular ; fibro-vascular bundle branched. 

Pig. 6. Fmus JilifoUa, leaf 3-sided ; hypoderm in two layers, with projecting 
processes; resin-canals median, surrounded by stereome ; eododerm- 
celis about 30; meristele somewhat triangular ; fibro-vascular bundle 
branched. 
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Plate 22. 

Fig. 7. J^mm OouUeri, showing 3-sicIed leaf, thick hypoderm projecting 
inwards in wedge-like masses ; mesophyll-cells plicated ; resiii-oanals 
median and internal, without stereomc-slieath ; eudoderm of about 
70 cells ; meristele somewhat triangular in section ; branches of the 
fibro-vasciilar bundle separate at the base by a mass of stereome-ceils 
projecting from a horizontal band of similar cells, in contact with the 
lower surface of the phloem.” 

Fig. 8. Pinm Pineal cotyledon 3-sided ; epidermis and hypodermis feebly 
developed ; cortex - cells not infolded ; resin-canals subepidermai, 
with no stereome-slieath ; meristele subtrianguiar ; fibro-vascular 
bundle simple ,* endoderm-layer of about 35 cells, irregular. Compare 
the appeax*ances with the adult structure described in the text. 

Plate 23. 

Fig. 0. Pmus LcmiheHiana, primordial leaf witli two very large subepidemia.1 
resin-canals and a single flbro-vaseular bundle ; epfderm, endoderm, 
and hypoderiu imperfectly differentiated. Compare this with the 
fully-developed structure of the adult leaves (see text). 

Fig. 10. Plmts Bmigeana, leaf-section somewhat triangular ; resin-canals snb- 
epiderinal, surroaiided by stereome-cells ; cortical cells radiating 
from the central cylinder; endoderm-eells about 24 ; fibro-vascuiar 
bundle simple. 

Fig. 11. Finns raarlti'iua, var. Hamilton^ section semi-cylindric or boat- 
shaped ; epiderm broken by stomata on all sides ; hypoderm double ; 
cortical layer showing palisade-cells; endoderm-cells about 50; 
meristele oblong in section, slightly depressed on the upper surface ; 
fibro-vascular bundle branched, with little or no stereome between 
the branches. ' 


fbe Structure of the Leaves of the Brackefi (F ter Is agtdlina^ 
Lion.) ill relation to Environment. By L. A. Boodle, 
F.L.S. (Witl.) 5 text-figures.) 

[Kc\icl oth IS’ovember, 1903.] 

It is a familiar fact that the brackeii, though little variable in 
its choice of soil, grows in very diverse habitats, r/., on cirv 
heaths and also in damp and deeply shaded copses. It has been 
observed that certain exterDal charaetei’s are typical of the 
spec i mens which , grow in exposed and in sheltered places respec- 
tively, Thus Druery (Gardeners’ Chronicle, no. 822, 1902, 
p. 228); mentions that, deep shade and shelter from wind bring' 
about more foliose .and spreading habit, while. ' exposure ■ tends 
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naturally to a harder and dwarfer habit. Luersseii also (in 
Eabeiihorst’s Kryptogamenflora, yoL iii. p. 108) states that siimiy 
and dry localities favour the production of very hairy forros, 
while dainp and especially shady places tend to show plants 
which are little or scarcely hairy. 

Among other distinctive characters, one may iiieiitioii that in 
exposed plants the leaves are darker green than those of shaded 
plants, the veins are more sunk and the sub-division of the 
secondary ] 3 iini£e is usually not carried so far ; while in quite 
sheltered plants the proportionate number of sterile leaves is 
very much greater than in exposed plants, and the sori in the 
former are commonly small. 

During the years 1902 and 1903 I made observations on tlie 
structure of the leaf of the bracken in different natiirai habitats, 
and I also carried out a cultural experiment, tire results of whicii 
bear on the same subject. 

In describing thevse observations, it will be most conveiiieiit to 
begin with a comparison of the structure in plants from two 
kinds of habitat which rank as opposite extremes. 

If we compare two leavewS t, one from a dry situation fully 
exposed to sun and wind, and the other from the deep shade and 
shelter of a dense copse, we find that the structure is rather 
strikingly difiereiit. In the e^rj^osed leaf, as compared witli the 
sheltered one, the outer wall of the upper epidermis is consider- 
ably thicker, there is a 'well differentiated hypoderm (either eoii- 
tinuoiis or nearly so), the thickness of the leaf is eoiisiderably 
greater, the palisade-tissue usually occupies a distinctly greater 
proportion of the mesophyll and its cells are iiiore cioiigated, 
while the spongy tissue usually appears less lacunar, in the 
sheltered leB.f them is practically' no hypoderni, a few cells 
accompanying the midrib and none elsewliere, or sometimes two 
or three cells accompanying some of the veins in additimi, while 
a certain number of epidermal cells may contain elikuvphylL 
There rmxy sometimes also be no differentiated palisade. The 
difference between these two types of leaf may be iliustraied by 

Observations were made on bracken-leaves in the following |»Iaces:— 8heen 
GWmioii, Eichmond Park, and localities near Windsor, near Kiausing in Kwi, 
and near 'Woodmancote, Telscombe, and Crowboroiigb in Sussex. 

t For the structural comparison of two leaves the parts usually ehoHcn. wem 
the lowest segments on the lowcst-but-oae secondary pinna of the lowest primary 
pinna. 
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referring to figs. I and 2 (p. 663), thoxigb tliese diagrams repre- 
sent a somewliat difierent case to be described below, and are 
not quite extremes as regards dimensions. 

A few measurements may be given bere. The thickness of 
the outer wall of the upper epidermis (taking the average for a 
few cases) is 5*7 fj. for leaves from very exposed situations and 
2-9 fi for leaves from a very sheltered and shaded locality. The 
entire thickness of the leaf, again taking two similarly opposite 
types of habitat, is 318 for the exposed one and 163 fx for the 
sheltered one. Thus the difierence in both cases, is roughly in 
the ratio of 2 to 1. The exposed leaf may be called markedly 
xerophytic, chiefly on account of its hypoderm, while the other 
type of leaf is a distinct shade-leaf. 

In the exposed leaf the veins are accompanied by colourless 
cells, which have slightly or considerably thickened walls, and are 
in contact with the e[)idermis on the lower side and with the 
hypoderm on the upper sidef. Owing to (1) the increased 
mechanical support of this arrangement, (2) the greater thick- 
ness of the leaf and of the walls of the upper epidermis, and 
(3) perhaps the somewhat denser mesophyll, the exposed leaf is 
very firm to the touch, while the sheltered leaf is quite soft. A, 
considerable number of cases were tested with regard to this, and 
it was found possible to estimate the internal structure fairly well 
from the degree of hardness of the leaf. 

In various localities rough observations were made by walking 
through patches of bracken and feeling the lea ves, with the purpose 
of discovering a plant whose leaves were manifestly much softer 
or inueh harder than was typical for the habitat ; but, in localities 
belonging to the two extreme types referred to above, no such 
case' was found. 

That the leaves of the same species should have a distinct 
hypoderm ill some cases and practically none in others, is an 
example of a rather wide range of structure, and, as will be 
described more fully below, the same range may be attained by 
di'lfereiit leaves of the same plant, or even by difierent pinnae of 
the same leaf Instances of a similar kind are on record; thus 

* This Bcareeiy differs iVora tljc average thickness (5*5 jtt) found by Parkin 
and Pearson (“ Tiw Botany of the Ceylon Patanas, II,,’* Joum. Linn. Soc., 
Bot. vol. xxsv. (1903) p. 440) in the case of the flora of the Ceylon Patanas. 

t The midrib has a large amount of thick-walled tissue, which, in the sheltered 
leaf, is less in amount and less thickened. 
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StaH'^ mentions in Ileoo Aquifolmm the sun-leaves liave a 
eontinuGus bypoderm, while, in the shade-leaves, lijpoderm is 
differentiated only in the, neighbourhood of the midrib, the stronger 
veins and the margin. of, the leaf. ' The differences relating to the 
thickness of the leaf, the differentiation of the palisade, &c. in 
the bracken are less remarkable. Similar cases are described by 
Lam'arliere and Stahl. Lamarliere t found that in the oak and the . 
beech the shade-leaves had one layer of palisade and the suii-leaves 
two (both leaves being taken from the same tree), and that in Balm 
rosmarinifolid the" palisade has a greater thickness in insolated 
leaves than in shaded leaves in the ratio of 30 to 12. Again, 
the thickness, of the leaf was found by Stahl J, in the case of 
several flowering-plants, of which he gives measurements, to be 
greater in a specimen growing in a sunny locality than in one in 
the shade, the size (superficial area) of the leaf and the thickness 
of the leaf being to a certain extent inversely proportional to one 
another. He also adds that Pfms aquilina shows similar varia- 
tions in the thickness of. the leaf. 

Before considering the question of the plasticity of the bracken 
we must take some f iirtber observations into accoant. In habitats 
having an intermediate character, -the structure of the leaves 
is, speaking generally, of an' intermediate type likewise. The 
outer w''all of the upper epidermis is of medium thickness, hypo- 
derm may be present over. about half the total area of the leaf, 
or may be continuous but not very well differentiated most 
of its cells containing a very small amount of chloroj)hyli), and, 
•with respect to the differentiation of palisade and the total thick- 
ness of the inesoph jll, the leaf takes a position between the 
extreme types of structure. 

In most intermediate localities, however {e.g,, between scattered 
trees or close to a wood or a hedge-bank, which form a wind-screen), 
it is impossible . to gauge the real nature of the Imbitat, so there 
is no need to discuss these in detail. But in other eases, where 
there was evidence of special conditions affecting eertaiii plants 
or part of a plant, one obtains useful data. I will therefore quote 
a few such cases. 

^ Stahl, “Einiliiss cl. Stundortesauf d. Aiisbildung d. Laubblatter," Jeiutisebe 
Zeitsehr. xvi. 1883, p. 176. 

t Lamarlito, “ Reeherches physiologiques sur les feuilles etc./' Eevjie 
Generale de Bot. iv. 1892, p. 484. 

I Stahl, /otf. fjzz*. p. 182. 
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. In a patcli of bracken apparently under uniform external 
conditions, one leaf was conspicuous in having more xerophytic 
characters than the adjacent leaves. It was found that the 
petiole had been partly severed on one side (evidently when 
young). The conduction of water from the soil was doubtless 
interfered with by this injury, and one is led to conclude that the 
different character of the leaf was due to reduction of its water- 
supply. 

The following is a case often met with. Bracken was growing 
crowded and beneath oak-trees, where the shade was not very 
dense. The plants nearly out of shelter (just outside the trunks 
on the edge of the belt) Ijad hard leaves, while leaves occurring 


Fig. 1. 



Striictiire of different parts of the same leaf. 

Fig. 1, exposed pinna ; %. 2, sheltered pinna. X about 195. 


further in were, on the whole, fairly soft; but the more exposed 
parts of these leaves were decidedly more xerophytic and had 
long sori. Where the bracken was gro wing densely, it was found 
that those leaves, or lower parts -of leaves, which were well covered 
by the top growth were soft and either sterile or with short 
sori. 

A still better example of the same kind may be described iii 
greater detail. A leaf about 6 feet high had grown up through 
a rather dense busli consisting of gorse, hawthorn, and bramble. 
The lower part of the leaf, immersed in the bush, was of the soft 
type; its structure is illustrated in fig. 2. The iippermost pinixiB 
of the leaf had overtopped the bush and were well exposed to both 
sun and wind- Fig. .1, shows that this portion of the leaf has.. 
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xeropliytie characters- In fact, tlie upper and lower parts liare a 
structure identical with that of leaves from very exposed and very 
slieltered habitats respectively, though not quite extreme. It oiay 
he deduced from this that, not only does the structure depend on 
the environment, but the mature structure is only determined at 
a rather late stage in the growth of the leaf, viz. in this case 
when the leaf had grown taller than the hush, which it did not 
greatly exceed in height 

It remains now to describe the cultural experiment. In the 
spring of 1902 a rhizome of the bracken (of intermediate type) 
was dug up and transferred to a greenhouse (heated) attached to 
the Jodreil Laboratory. The greenhouse faces nearly soiitii ; 
the air in it was kept very moist ; the temperature varied a gi:)od 
deal, but was not often below 65^ F., wliile, especially diiriug 
bright sunlight in the summer, it often reached and some-' 
times 90°. All the leaves produced in the greenhouse were soft 
and very delicate in appearance t, and in structure thej’ closely 
resembled leaves from very dense shade and shelter, palisade not 
being difterentiated or only slightly. This fact suggests that hi 
the bmcken, light (at any rate when not intense) is nor tlie ail- 
important ftictor X determining the structure of sun- leaves and 
shade-leaves. Unfortunately no readings were taken with an 
actinometer ; but the illumination was certainly strong, and must 
have been decidedly stronger than in certain habitats iiiidei* the 
shade of oak-trees, where the bracken-leaves might be called 
half-tough and have a fair amount of palisade. 

The nature of the ex[)erimeiit renders the results lucouciusivc, 
but the deduction suggested above gains in |)robidjiiity when 
taken in eonnectioii with Eberhardt’s results §. in ea.ch of his 
experiments with floweriug-|:)laiits three plants were used, all 

Tlie reverse of this was found by Kordhausen ( “ Ueher Sonnen- und Seiuitien- 
blatter,” Bar. d. deutscli. bofc. Cleselisch. 1903, p. 30) to applv tu ^‘sim-hrancliat^'" 
and “shade-branches'' of trees and shrubs (e.g. the beeeh). iu wliivh the 
character of the mature leaf is to a great extent determined in the leaf-rudiinenU 
within the winter-buds. 

t There are one or two leaves, in several respects resembling tOese, in the 
Kew ITerbiiriuin. They are named iVer/s (uiitj’Una, L., var., and ffmy come 
from the Tropical Fern House, where tliey were produced in 1901 l>y a j>iccn 
of rhizome accidentali;v introduced, as Mr. C, H. Wright iniurnis me. 

J As assumed by Staid, Jenaischc Zeifcschr. xvi, (18S3) p. 182. 

^ Eberhardt, “lull, do fair sec et de I’air hiindde sur la forme ol la sfruct. 
dcs vegetaux,’’ Ann. Sci, Hat. Bot 8" ser. t. xviii. 1903, p. Ui. 
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under glass bell-jars and under identical conditions of illiimina- 
tioii : but one plant was supplied with normal air, the second with 
very dry air, and the third with very damp air. These experiments 
gave the very interesting result that in damp air and iu dry air 
the leaves sliow’-ed a marked structural divergence from those in 
normal air, and of the type characteristic of shade-leaves for 
those in damp air, and of sun-leaves for those in dry air. 
Unfort iniately, the author makes no statements regarding the 
structure of the leaf grown under glass as compared with leaves 
of the same plant grown in the open. 

Though it is just possible that, to a certain extent, sunlight 
(apart irom its action in increasing chloro vaporisation) may act 
as a stimulus, which in some unknown way helps to determine 
the mature structure of the leaf, yet it seems probable that the 
chief cleterminaiit (wdiich must act during the later stages of de- 
velopment of the leaf) is a factor which wmuld be represented by 
the sum of the external factors inducing loss of -water from the 
surface of the leaf, coordinated in some mathematical relation 
with the sum of the factors (external and internal) regulating the 
supply of water to the leaf ‘'‘h 

The different factors, with which one is concerned in the study 
of CBCology t, need not be specially discussed here ; but it may be 
pointed out tliat in. natural habitats it is extremely difficult 
to determine the preponderance of any one factor. For in 
localities exposed to sunlight (which increases chloro vaporisation) 
there Avoiild usually be several other factors working in the same 
direction, either by increasing evaporation or by reducing water- 
supply, c. y., one or more of the following:— dryness of air, 
exposure to wind, dryness or coldness of soil. In the greenhouse 
experinieiit, though the high temperature has to be taken into 
account, it would appear that dampness of the atmosphere and 
protection from wind may have been stronger factors in one 
darectioiitlian fairly strong illumination is in the other direction ; 
or, more probably, it is simply that in this case the balance of 
factors ^vas such, that, the absorptive power of the roots being 
increased by the high temperature, and transpiration being 
kept fairly low by the dampness of the atmosphere, there was no 

Pfeifer, ‘ The Physiology of Plants,’ Eiigh ed. p. 239. 

i* Eimnieriited bj Warming and others ; Warming, ‘ Oekologisrlie Pilauiiou- 
uvograpliie’ (tr. Knoblaiich’C 
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difficulty in supplying the amount of water required under the 
particular degree of illumination concerned, so that the precise 
ratio between supply and loss of water which induces xerophytie 
structure was not attained. It may possibly be some such factor 


Fig. 3. 



as strong periodic fluctuations in the turgesconce of the cells nt‘ 
the leaf (due to scarcity o£ water when trans|)inition is inost 
active) whicli determines in the immature leaf of the bracken 
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whether the leaf shall be xerophytic or not; and the same maj 
^PP^J other plastic species. 

Kg. 3 is from a photograph of a leaf which was prodnced by* 
the plant in the greenhouse. 


Fig. 4. 



Toivards tie end of 1902 the plant was put out of doors once 
more, and during 1903 it produced only leaves of a xerophytic or 
half-xerophytic type. Fig. 4 is one of the earlier of these leaves 
(about the fourth leaf put up). In habit it is one of the dwarf. 
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tipright, distinctly xerophytie leaves. It should be compared 
with fig. 3. The leaves produced later in the season may be 
called half-xerophytic, and, though small, they agree in habit 
with the leaves of the original neighbours of this plant. Hypo- 
<lerin is present, but often does not extend for more than about 
lialf the length of the transvei’se section of a pinnule. These 
leaves, when fertile, mostly produced the long sori described as 
characteristic of the species ; while in the greenhouse the sori 
were quite small and very few, and show'ed distinct reduction ot 
the marginal indusium, as seen in fig. 5, where the left-hand 
<.liagram is from a greenhouse-leaf, that on tlie right i'lom an 
outdoor-leaf. Both introrse and extrorse indusia are shaded. In 
the greeuhouse-leaves, in parts of certain sori both indusia may 


Fig. 5. 



Margin of jiinnule, showing iiiclusia in green! toiise-leaf aiicl 
outdoor-leaf I’espeetivelj. 

be practically absent. This reel action of the iudusia is of simio 
importance, as the characters of the indusia are used for elassilb 
eatory purposes. 

The production of thicker leaves, which are rieher hi palisade- 
tissue, on transferring the hracken-plant from the uTeeunoasr^ to 
the garden, may he compared with Bonnier’s ex|)erinK‘nts on tim 
transplantation of different plants from a lowlaiu! to an alpine^ 
situation'^. 

The facts brought forward in the present paper Chstablisli u 
high degree of plasticity for Fieris aquilina- Though flu's applii\s 
to the particular plants dealt with, it cannot be definitely asserted 
that much less plastic forms, or even fixed forum (as regards 
structure), may not exist within the species, c. 5. among the 


* Bonnier, Comptes Bendiis, ex, p. 366, 
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extreme types, tliougli some of the ohserrations make this 
appear unlikely. Details of the outline of the pinnae, on which 
character several varieties have been founded, -vvere not specially 
considered. 

It may be added that the stomata are slightly raised, and, on 
an average, to about an equal extent in all the forms examined, 
including the greenhouse-leaves. The importance of this as a 
factor necessitating xerophytic leaf -structure cannot be estimated, 
because much exposed leaves are often more hairy on tlie lower 
side than less exposed ones. 

SUMMABV. 

In dry, exposed situations the ] eaves of the bracken are xero- 
phytic, and have a hypoderm, while in well-sheltered and shaded 
habitats the leaves are of the type of delicate ‘^shade-leaves,’’ 
having no hypoderm, and either weakly developed palisade or 
sometimes none. 

The same range of structure maybe showm by the different 
leaves of the same plant or by different parts of the same leaf, 
when opposite external conditions are sulEciently localized. 

A plant, grown first in a damp greenhouse and then in the 
garden, produced shade-leaves in the former and sun-leaves in 
the latter. The greenhouse-leaves showed reduction of the 
indiisia. 

Tlie mature type of structure is not determined at an early 
stage in the growth of the leaf. 

The amount of illumination is probably not the only factor 
determining the structure of the leaf* 

The examination of material, collected from different localities, 
was carried out at the Jodreil Laboratorj^ Eoyal Botanic G-ardens, 
Kew. My thanks are due to Dr. D. H. Scott, D.E.S., to whom 
1 am indebted for several valuable suggestions. 
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Notes on Mpnactis Arescliougii and Ooilodesine eedifornim, 
Bj May Eathboke. (Communicated by V. IL Blackmak, 
M.A., F.L.S.) 

[Kead 3rcl December, 1903.] 

(Plate 24.) 

It is hoped that the following observations on 3Iyriacfi!^ 
Aresohougii and Coiloiesme calfformca^ fragmentary as they 
are, may be of some use in helping to bridge ovei* one or twn 
of the nnmerotis gaps in our knowledge of the life-history atni 
structure of the parasitic and symbiotic marine algm. 

Mtetactis ARESCHOUGir, is synonymous \siih Elacldsteit 

Arescliougii, Crouan, as in 1892 Mr, Batters transferred to Bfgri- 
aotis the latter species, together with E. stellulata, on tlie ground 
of the absence of parapbyses and tbe entire or [lartial immersion 
of the basal portion of the parasite in the tlialius of tbe host. 
If this view he accepted, one of tlie generic characters given by 
Xjellman, \dz., the tapering at both ends of the assimilating 
iilaments, will require modification, as in 31. AresclioinjH the 
assimilating filaments are distinctly broadened and tliickened at 
the upper ends. Kiitzing’s original diagnosis of the genus, 
however, presents no such difficulty. 

Arescliougii was first discovered by the brothers Crouan in 
September 1860, growing on Wimmitlialia Joreii at the eiil ranee 
to the Port of Brest, and published by tlieiu, under tlie nauic of 
Elacliistea Arescliougii, in their ‘ Liste dcs Algries iHarines,’ jind. 
they figure and describe it iu tbe Florule du Fiiiistere.’ 

Of the two figures given, one shows the plants on IlJmiinflmliu 
loream. their natural size; the other i.s a niugiiiHed section of 
part of a tuft, but unfortunately the d raving of this last is iioi 
very good, especially where yfc shows the iiniuciveti potiion of 
tlialius. 

, In March and May 1877 M. Bo met found this alga aeuin at 
,Le Croisic, and it is to this he alludes when he stales in tlui 
‘ Etudes Phyeologiqiies/ p. 21, that he has iuund tUuvhislen 
claniesiina upon llimcmtlmlm lorea. This eon fusion belwtaan 
the species, of which he, himself, informed 3‘L Bauvageaii, arose 
from the fact that the Crouan ’ specimen, iiained M. Armdiougii 
ill bis herbarium really belonged to another species. 

M. Saiwageau, in a very interesting paper in ilio .Imiraiil ile 
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Eotaiii(]ue,’ describes this alga, under the name JElacliistea 
Aresclwucju^ as forming very small tufts, with a cushion of large 
toruiose colourless cells, deeply sunk in the host-thallus. The 
short filaments are incurved and narrow at the base, while the 
long ones are of the same thickness throughout their whole 
length’; and the pyriform sporangia are of the same dimensions as 
those of clmidegtina^ but sometimes attain a length of 120 /j. 
Both the sporangia and the filaments arise on a level with the 
surface of the host-plant. M. Sauvageau also states that in 
many cases the cells of the base, and almost invariably those 
forming the lateral walls of the cavity in HimantJialia 
by the parasite, appear to be undisturbed by contact with it, 
though the 1-3 epidermal layers surrounding it frequently appear 
compressed, as if there had been a neck to the cavity, and this 
had been widened by the growth of M. Areschougii, Hence, 
though, he has never observed the young stages, he supposes 
that Jf. Areselioufjii is developed in a cryptostoina or conceptacle 
of the host-plant. He noticed a few distorted filaments given 
off from the base of the cushion, with joints about 10-25 g wide 
by 25 ju long passing between the host-cells. He followed one 
of these stolons, as he calls them, for more than 600 g aci'oss 
the central tissue of the host, but was unable to determine 
its destination; however, M. Sanvageau suggests that these 

stolons” may connect the tufts with each other, and so help to 
propagate the plant. He also suggests that in the first instance 
the host-plant may be infected by the germination of the zoo- 
spores of M. Aresclioitgii in the conceptacles or cryptostomata. 
Some young individuals which he observed were evidently 
growing up from the interior of the thallus, but owing to the 
state of the preparation he was not able to recognize the ento- 
phytie filaments. No figures are given of this species. 

It was suggested to me that it might be possible to clear up 
some of tlie points left doubtful by M. Sauvageau, and in 
September some maternal was sent to me from Oumbrae, wliere 
it was very plentiful, while later in the year more specimens 
were obtained from N. Berwick and Port Erin. 

Hoping to be able to follow out the life-history of JJ. 
scliotigii during the winter, some Himcmthalia lorea were obtained 
in December from Port Erin, and in January from Cumbrae, 
but in neither case could any trace of the parasite be found. 
Tu March some 11, lorea from Cumbrae were again examined, and 

JJOT. JOURN.--“BGTA1N^Y, YOTi. XXXy.' S d 


672 MISS BATHBONE ON MTHIACTIS ARESCHOUOri 

though this time numerous small algos with penetrating rliizoids 
were found on the thallus, it was impossible to decide whether 
they were really J/. Aresclioiiffii in its early stages or one of tlio 
numerous other parasites by which its host is infested. As, 
therefore, it seemed hopeless to try to determine the young 
stages of this species by any method but that of pure cultures, 
which under the circumstances would have been difficult, if not 
impossible, the worlv was necessarily confined to a study of the 
older stages. 

JS'othing is positively known about the lirst entrance of the 
parasite into the host, but presumably this takes place, as 
M. Sauvageau suggests, by means of zoospores. The tlieory 
that tliese enter by means of the cryptostomata or conceptacles 
seems hardly tenable, as in Himcmtlialia cryptostomata only 
occur on the very young i^eeeptacles, the hairs being shed at an 
early stage and replaced by the organs of fructification. Tlio 
cushion of AL ArescJiougH is not sunk so deeply in the host- 
tissue as are the conceptacles, and the plants do not appear to 
he connected with these in any way ; indeed, I have seen a tuft 
growing close to the edge of a conceptacle without entering it, 
and the rhizoids of the parasite often work their way among the 
cells surrounding a conceptacle without penetrating iuto the 
cavity. 

The few rhizoids which start from the base of the cushion soon 
branch, and travel for long distances in the host-plant, some 
twisting and twining among the filaments of the loose central 
tissue of the Himantlialia^ and others, working tlieir way through 
the cell-walls of the denser elements bordering this, form here and 
there small knots which stain deeply with iodine or Hoffmann’s 
blue (PL 24. figs. 2 & 3). In fresh material these rhizoids are 
easily distinguished from the host-tissue by their pinkish- brown 
colour, and in sections treated with aqueous solutions of methyl- 
violet or methylene-blue, those rhizoids which are wandering about 
ill the loose central tissue stain less deeply than the filaments of 
the host, and, in the case of the methyl-violet, assume a bluer 
tint. Under the action of these reagents the rhizoids take on a 
characteristic appearance, owing to the deeper staining of certain 
small granules in the protoplasm. With methyl-violet and 
methylene-hlue, the itself is tdo deeply dved 

to allow the passage of the parasitic filaments between the 
cell-wails to be traced ; but with Hofiraann’s blue the penetrating 
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rliizoids stain so much more deeply than the host-cells that their 
course can be traced fairly well, especially after the sections 
have lain for some time in glycerine. When these rhizoids are 
once recognized, it is astonishing to find how numerous they are, 
and how little they seem to afiect the host-cells among which 
they creep; and this seems to point to the conclusion that 
3L Aresehougii is an endophyte rather than a true parasite, 
though it may possibly obtain some nutriment from the water 
and mucilage which fill up the spaces in the central tissue of its 
host. In consequence of the devious course of the rhizoids and 
the distance between the plants of M. AresGlioiigii^ it is almost 
impossible to trace any one individual rhizoid from one tuft to 
another ; but along the whole distance between the tufts so 
many filaments are to be found passing through the host-tissue, 
that there seems little doubt that these rhizoids do acb as stolons 
for propagating tlie plant. This supposition is also supported 
by the fact that in M. stellulata, where the tufts are closer 
together, the connecting filaments can he easily traced. 

In the material from Scotland and Port Erin active cell- 
division was not unfrequeiitly to be found going 0!i in the host- 
cells at the base and sides of the MyriacUs-'^lojity and in sections 
stained with Ploffmanu’s or aniline-blue tbe hosst-cells below the 
parasite often stain rather differently from tbe adjoining cells. 
This seems to indicate some alteration in the cell-contents. 
M. Arescliougii BQQTBtQn a large quantity of mucilage, which is 
found chiefly at the base of the hairs and round the assimilating 
filaments, though in some cases it penetrates far down into the 
cushion. This secretion stains pink with Hoffmann’s blue, dull 
purple with both aniline and methylene-blue, and a pale brownish 
colour with picro- carmine. The mucilage found amoog the 
filaments of the central tissue in llimantlialia stains a bright 
pink with this last reagent, which points to a difference in the 
composition of the two substances. 

Mmcilage is also present, but less abundantly, in J£ stellulata, 
where it sometimes takes the form of threads, which may be 
seen runniog like a cobweb from one filament to another. This 
appearance may, however, be caused by the reagents used. 

As yet only unilocular sporangia have been found in M, 'Are- 
schoiigil ; but as plurilocular sporangia exist in both the closely- 
allied species M. pidvinata tmA M. stelMafa^ it seems likely that 
they occur in this species also. The plurilocular sporangia of 
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MyTiaetu stelUilata wae figured bj Harvey in liis ^.Pbycologia 
Britannica/ though, as Mr. Batters pointed out, they are there 
wrongly described as paranemata. 

CoiLODESME CALiFORNiCA, KjeUm. (xidenocTstis californica, 
Bupr,), (PI. 24. figs. 5 & 6.) 

This alga, which grows upon Cystoseira and Salidrys^ resembles 
Blyinaetk Areschouf/ii in sending penetrating rhizoids into its 
host. 

In the young stages of the parasite the rhizoids are but few, 
and, apparently, Coilodesme does not send out the long wandering 
filaments of M, ArescJiougi% but, in the mature plant, from the 
base of the thallus a dense mass of fine rhizoids can be traced in 
the celBlayers immediately beneath the base of the parasite. 
These rhizoids run in the substance of the cell-walls, and com- 
pletely surround the cells of the host. When seen in longi- 
tudinal section under a low power, this habit gives the infected 
portion of the host-thallus a curiously opaque and ribbed 
appearance. The penetrating filaments of this alga appear to 
have been overlooked by other writers. Eupreeht, the author 
of the species, states that Goilodesme californica never has root- 
fibres (Wurzelgeflecht) ; and Kjellman, who fully describes and 
figures the vegetative and reproductive portion of the thallus, 
merely alludes to an almost hemispherical adherent disc 
(haftdyna). 

In conclusion, I wish to offer most liearty thanks to the staff 
of the Botanical Department of the Natural History Museum, 
not only for permission to work there, hut also for mucin 
kindness and assistance. My thanks are also due to Miss Ethel 
Sargant for lending me slides and giving me material of Myriactis 
stelhila.fa^ aod to Mr. Batters for information on the difi-erences 
between the genera MacMstea and Myriactis ; to Mrs. Anton}- 
G-epp also, under whose direction this work lias been carried 
out, I am indebted for a large amount of kind help and afivice. 
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EXPLANATION OF PLxlTE 24. 

Fig. 1. Section of a tuft of Mynucih Areschougil., Baitei's, growing iu the 
receptacle of Hirmnthdki lorn. 

2. Rhizoids of MyrktcHs Areschougil in the loose central tissue of the 

receptacle of Himantkalm lorm. x 330. 

3. Rhizoids of Mijnacim xlrescJiotufll in the neigkboiuiiood of n tuft, 

working their waj through the celi-walls of the denser eieinents 
boj'dering the central tissue of the receptacle of Miman/halia lomi. 
X 60. 

■1. Myrlacf is stelkdata, Butters. Plurilocular sporangia. X 330, 
h. Coilodesme catifornkaGKltllm. Young plaut. 

0. Coilodesme californica. Penetrating rliizo ids. x 70. 
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Abelia angusLifolia, ‘2.C3. 

Abies, 208 

amabiiiSi 610. 

ApoUmis, 654. 
halmmed, 663. 
hmeh/pki/ikij 654, 655. 
hmcteaia, 640. 
cephcdonlea, 646. 
cilicica, 646, 656. 
voncoloi\ 650, 653, 655. 

Jirma, 646, 654. 
f/rantiiSj 640. 
homulepis, 643, 654, 655. 
ladoearpUf 643, 655. 
ttiagnincci, Offo. 

Hobilis, 6)40. 

Kordmcmniaua, 642. 
nnniidlva, 655. 

ptvbhiakc, 633, 634, 636, 637. 
P’ui(h'oiL\ VAo. 
rdujiom, 63S. 

^cSrenkiaiia, 200. 

634, 641, 642. 

VdlcJdi 654, 655). 

Wchhtana, 638, 631), 642. 

Abrus precat orius, Lhin.^ 34. 

Acacia Ian ri folia., 07/5/., 36. 

Acalypha boehmerioides, A/5/., 54. 
Acanthaceic, 40, 228. 

Acanthostignui seleracaiithuin, Sacc., 17. 
Acer rubruui, mentioned, 100. 

Aceraeea’, 227. 

Achnanthes exiiis, KiUc.. 533. 
Achnanthidiuni ilexelliiui, 533. 

Acliyranthes aspei’a, Linn., 51. 
Achyrocline, 1)C., 332. 

Hocbstetteri. Sch. Bip., 332. 
lujsuloides, Vat/a‘, 332. 


Achyrocline Schiinperi, >SV7/. 

332. 

Acbyrophortis sessiliflorus, DC., 88. 
Achyrothalanuis, 0. Hoffm., 366. 

inargiuatiis, 0. Huff/n., 366. 
xVconitum dissectum, 1). Bon, 164 ; 
mentioned, 230. 
heterophyllum, 137. 

NapeliuSf Linn., var., HemsL, 164 ; 
mentioned, 137. 

Acrostalaginus i'uiigicola, 11. 

tetraclados , A. L. Bmlth, il, 

■ IS. ■ 

Acrostieiiiiin aiireuni, Linn,^ tkl. 

scandens, J. Sm., 65. 

Aetinodaphne stenophylla, 434 ; men- 
tioned, 443, 450, 451. 

Adenoegdis calif hr uwa, Eupr., 674. 
Adenophora, 207. 

; Adenosteina vi.scosum, Farsi., 43. 
Adesmia, mentioned, 82. 

spinosissima, Met/eu, 85. 

: Adiantmn hispidiilum, Sw., 63. 

Adonis emrulea. Alaanm., 162; men- 
tioned, 232, 239. 

, .^iCschynanthus buxifoliiis HenisL, 
515. 

; Hildebratidii, /Am'*/,, 515, 51 ti. 

hianilis ^A 

: .Escnlus Hippocastannm, mentioned, 

I' ■.,■278.; . 

; Africa, A Contribution to the Compo- 
site Flora of, by Spencer i^e M. 
Moore, 305-367. 

Agapete.H purviilora , Bmru, 515. 
i pilifera, i/oo/r, , /I, 515. 

Tr’accinioides, Bmn * , 515. 
j Agaricus hiascens, Fr., 3. 
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Agathis lorantkrfolia, | 

Ageratiim coiiyzoides, Linn., 4o. 

Aglaia sp.j 31. 

longearistatum, Boiss., 205; men- 
tioned, 138, 139, 247. 
seinicostatiim, 138. 
striatiiin, Nees, 205 ; mentioned, 
236, 247. 

Tboroldianiiiu, Oliver, 205 ; men- 
; tioned, 236, 247, 265. 

Ainsliaja aptera, 510. 

scabrida * , 610. 

Aira eajspitosa, mentioned, 94. 

Ajuga liipulina, 210. 

Albizzia braoteata^ , Bumi, 493. 

gloineriilora, iCwj, 493. 

Aletris lanuginosa, 213. 

Aleurites inoluccana, Willd., 53. i 

Algm, List of Marine, collected at the i 
Maidive and Laccadive Islands by ■ 
J. S. G-ardiner, by Ethel S. Barton 
(Mrs. Antony Gepp), 475-482. 

Alliagi .cameloruin, 207. 

Allseophania decipiens, Thw., 434, 457. 
Allardia, 253. 
glabra, 231. 

tomentosa, Beene., 182 ; mentioned, 
137, 138, 242. 

Allium, 207, 210, 223, 251. 
blandum, 212. 

Jacqueinontii, Begel, men- 

tioned, 139, 219*, 237, 246. 
Seinenovi, Eegel, 199 ; mentioned, 
154, 219, 235, 237, 246. 
senescens, Linn,, 199; mentioned, 
150, 222, 235, 237, 246. 
Szovitsianiim, 207. 

Victorialis, 138. 
xlllophylus Oobbe, Bhme, 32. 

Alphitonia excelsa, Ileiss., 32 ; men- 
tioned, 23. 

ponderosa, Hillehr., 32. 

Alplionsea lutea, Hook, f. if Thoms., 
485. 

mollis , Bimn, 485. 

Alsinc.c, 141. 

Alyssum canescens, BC., 166; men- 
tioned, 138, 232, 239. 

Alyxia stellata, Eoeni. So/mlt., 45. 
Ainarantaceic, 51. 

AmaryllidaceiO, 90, 228, 458. 
Amorphoplialltis sp., 58. 

Ampliipleura peliucida, 532. 

Amphora ovalis, 532. 

Anabaina eireinalis, Iiabe?Bk, 534. 

Lemmermaunii, P. lUcMer, 534. 
Anacardiacete, 33. 

Anacolosa ilicoides, M. T. Masters, 31. 
Ananas sativus, Bcliult. /, 56. 

Anaphalis, 209. 

brevifolia, BC., 434, 451. 


Amiphalis Haucoekii, 210. 

marcescens, C. B. Clarke, 434 ; 

mentioned, 451, 457. 
mucrouata, C. B, Clarke, ISl, 

242. 

oblonga, BC., 434; mentioned, 
442, 443, 457. 

Boyleana, 137. 

xylorhiza, Soli. Bip., ISl : meii- 
tioned, 234, 242. 

Andes (Bolivian), On a small Ooiiection 
of dried Plants obtained by Sir Mar- 
tin Conway in the, by W. Botting 
Hemsiey and H. H. W. Pearson, 
78-80. 

Andropogon aoiciilatm, Betz., 61. 
intermedium, B. Pr., 61. 
sco^jarius, mentioned, 108. 
Androsace, 141, 207. 
bisuica, 213. 

Chammjasme, Host, 189 ; inen- 
tioned, 137, 235, 244, 257. 

var. coronata, Waff, 189. 

Selago, 231. 

Tapete, Maxim., 180 : mentioned, 
209, 217, 235, 244, 255, 258. 
villosa, Linn,, 1$9; mentioned, 
139,244,257. 

var. latilblia, Lcdeh., 189. 

Anemone imbrieata, Maxim., 162; men- 
tioned, 220, 239, 255. 
intcgrifolia, H. B. K., S3. 
Angustifolia?, §, 362. 

Aniseia hasfata, Meissn., 48. 
Anisopappus, Hook. A Am., 342. 

africanus, Oliver A Hiern, 342. 
Anona squamosa, Linn,, 26 ; men- 
tioned, 22. 

Anonacem, 26. 

Antenimria musooides, 231. 

nana, Hook. f. ef Thoms., ISi ; 
mentioned, 242. 

Anthemidem, 350. 

Anthemis, 351. 

'■ Cotula, Linn., var. atromarginata. 

j Vatke,Zm. 

I Aiiuriea coehlearis. Gosse, nieiitiooed, 

i 521,523,530. 

I Apios gracillima, Bann, 488. 

I Apiuni leptophjllum, F. MiidL, 40. 

I Aplotaxls gnaphedodes, Boyle, 186. 

; leonfodoniiddesy 3)0., l86. 

i Apoeynaecie, 45. 
i Apocynum venetum, 208. 

I Arabis alpina, 138. 

] . Aracete, d8,:2:26, 

Aralia dasyphylia, Mhj., 498. 

Searelliana , Bunn, 498. 

Araliacem, 40, 227. 

Araucaria brecsiiiensis, 639. 
imbrieata, 634. 
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Arber, E. A. Newell, Gn the Syiiantby 
in the Genus Lonicera, 463--474. 
Arcella discoicles, mentioned, 521, 523. 
vulgaris, mentioned, 521, 522, 523. 

var. gibbosa, mentioned, 521, 

523. 

Arctotidetc, 362. 

Areuaria, 209, 254. 

festucoicles, £enth., 170 ; men- 

tioned, 240. 

glanduligera, Edgio., 140, 230, 
iiolosteoides, 137. 

Eifctledalei, Hemsl,, 170; men- 

tioned, 220, 240, 253, 255. 
melandryoides, 230. 
niuseiformis, Wall., 170 ; men- 
tioned, 13S, 217, 233, 240. 
oreophila, 230. 
pulvinata, 230. 
serpyllifolia, 137. 

Stracheyi, Edgw,^ 170; mentioned, 
139, 233, 240. ^ 

(Dicranilla) rapfraga, Fenzi, 170. 
Argyreia, 332. 

tilificfolia, Wight ^ 47. 

Armeria, 74. 

alpina, Willd.i 67, 74. 
h upl G ar Okies, Gren. & Godr., 76. 
duriiiscAila, Bab., 68, 71, 74. 
eiongata, Hojfm., 08, 69. 
elongata, Koch, 72. 
eiongata, Link, 74. 
lilicaulis, 68. 
j uncea, 68. 

maritima, Wilhl., 08, 71, 72, 74. 

var. (Im'imciiht, IJab., 76. 

var. Linkii, Gren. & Godr., 

var. jS. scotia, 67. 

planifolia, 71- 
plantagina, WilhL, 76. 

■ var. bupleuroides, mentioned, 

' , . A . 

piibeseens, Link, 67, 68, 09, 71, 

74, 76. 

var. planifolia, Syoie, 71. 

pubigera, Bolss., 67, 72, 77. 

var. scolica, Boiss., 68, 75. 

sibirica, 68, 69. 

inilgari-j)lanfaginm, Syme, 76 ; 

mentioned, 75. 
vulgaris, Beiitli., 67, 70. 

var. %}lanifolia, Syiuo, 70. 

vulgaris, Willd., OS, 72. 

Artemisia, 214-217, 221, 225, 238, 
254. 

Absinthium, 210. 
biennis, Willd., 137, 140. 
Campbellii, Kook. /. Thoms,, 
182; mentioned, 231, 242. 
campesiris, 208. 


Artemisia deserturum," 

mentioned, 231, 243“.'^ 
G?7j|//^/^M?^«eBoiss., 182. 
inacrocepliala, 182; men- 

tioned, 215, 237, 243. 
minor, Jacquem., 183 ; mentioned, 

231.234.243. 
parvula, 207. 

Boxburghiana, Lesser, 183 ; men- 
tioned, 139, 243. 

sacroriini, Ijedch., 183; inentioned, 

137.139.243. 

salsoloides, Willd., 183 ; men- 
tioned, 139, 234, 243. 
seoparia, 137. 

Sieversiana, Willd., 183. 

var. tihciica, 0. B. Clarke, 

183. 

sp., Hemsl., 184. 

Stracdieyi, Hook.f. A Thoms., 183 ; 

mentioned, 139, 234, 243. 
tibeiiva, Hook, f., 183. 

Wellbyi , Hemsl. # H. H. W, 
Pearson, 183; mentioned, 234, 
243, 255. 

Artemisiopsis * , S. Moore, 331. 

linearis , S. Moore, 331 ; men- 
tioned, 367. 

Arthrobotrjuiii fusisporium ^ , A. L, 
Smith, 13, 19. 

Artlirodesmii.s, 554. 

eontroversus, West, mentioned, 
542. 

convergens, Ehrcnh., 528. 
crassiis , West A Or. S. West, 541 ; 

mentioned, 527, 555. 
inamssalus, Lagorb., 540. 

Incus, Hass., b'27. 

— — var. Balf'sii, West A E. S, U\, 

^ 528.. 

var. stiblriangidaris, Borgo, 

.. ■ 542. ' ■ V 

longicornis, llog, mentioned, 543. 
octocorius, Ehrcnh,, 528. 

Phimus, W. B, Tarn., mentioned, 

■: 541. 

psilosporus, Sordsl., mentioned, 
o41. ^ 

quiriluriia , West A E. S. Jl'cst, 
542; juentioned, 527, 554. 
subidatus, KuH., 528. 

I triangularis, XayrjrZt., 542. 

: —— var. umericanus, West tf’ G. 

j- S,West,b4l2. 

i — — var. liebridarum A West G. 

I S. West, 542 ; mentioned, 

I vV;.;o28k-' 

i Artocarpus integri folia, Linn. 55; 
j mentioned, 22. 

Aruudhuma macrosperma, mentioned, 

; 98. 
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Arundo Phragoiites, 208. [ 

Arytera Brackenridgei, Bacllk., 33. 
Asclepiadaceaj, 47, 228. 

Asciepj as curassavica, Linn. ,47. 

Aspilia, Thouars, 344. 

Eenii , 8. Moore^ 345. 

Kotscliyi, BentJi. Hook. /., 344. 
nionocepliala, Baker, mentioned, 
343. 

Welwitschii, 0. Hoffm., mentioned, 
345. : 

zombensis, Baker, var. lougifoiia ^ , | 
o45. 

Atfplenium falcatiim, Lmn., 64. 

Nidus, Linn., 63. 

Aster, 221, 222, 254. 

altaicus, Wilkl., 180; mentioned, 
243. 

batangensis, 213. ^ 

Bowerii, HernsiL, ISO ; mentioned, ' 
234, 236, 243, 255. 

Heteroclneta, C. B. Clarke, 180 ; ; 

mentioned, 231, 233, 243. 
limnophilus, Hemsl. H. H. IV. 
Pearson, 86. 

molliusculus, Ball., 180 ; men- : 

tioned, 139, 243. 
nigromontana 601. 

tenuissimus * , 502. I 

tibeticiis, Hook. /., 181 ; men- i 
tioned, 234, 243. 

tricephalus, C. B. Clarke, 181 ; 

mentioned, 234, 243. 
trinervius, 501. 

Asterionella formosa, Hass., 533, 535. 

gracillinia, Helh., 533, 535, 554. 
Asteroidem, 325. 

Astragalus, 207, 209, 210, 215, 216, ; 

' 217, 221, 222, 254. ! 

Arnold! -S Henisl # H H. W. ; 
Pearson, 172; mentioned, 161, i 
233,241,255. 

h'iicteoms, Klotzsch, 173. i 

brabuicus, Bnnge, mentioned. 172. ! 
eonfertus, BentJi., 172 ; mentioned, i 

226.233.236.241. ! 

Hendersoni, Bakei*, 172. I 

Heydei, Baker, 172 ; mentioned, I 

216.224.233.241. I 

liimalayaensis, 137. I 

litangensis, 212. i 

Maleolmii^, HemsL # H. H. IE | 

Pearson, 172; mentioned, 154, ! 
233,241,255. 

mclanostaebys. Bcnth,, 173 : men- ; 

tioned, 233, 241. ' i 

monophylliis, 207. 
multiceps, 137. 

nivalis, Kar. et Kir., 173, 233, 
241. 

strict ns, HemsL, 173. ; 


Astragalus tibetanuSj^Tigws^., mentioned, 
173. 

tribulifolius, Bentk, 173 ; men- 
tioned, 216, 241. 
uniflorus, JDC., 8b. 

Webbianus, Crrak., 173 ; mentioned, 
241. 

Atbrixia, Ker, 339. 

nyassana ^ , S. Moore, 339. 
Atragene afyirta, Linn., 161. 

Atrapbaxis lanceolata, 208. 

Atropis convokita, Grriseb., 204. 

distans, Griesb., 204 ; mentioned, 
236, 247, 257. 

vai*. mivoktta, Trautv., 204. 

Atyiosia Candollei, Wight Am., 434 ; 
mentioned, 443, 457- 
rostrata, Baker, 401. 
rugosa, Wight Am., 434 ; men- 
tioned, 444, 452, 456, 462. 
tricbodon , Bunn, 491. 

Arena mnea, 138. 

subspicata, Clairv,,’208; mentioned, 
^ 231, 247, 257. 

Axyris amarantboides, 137. 

Azorella, mentioned, 82. 

diapensioides, A. Grag, 86. 
glabra, Wedd., 86. 


Bacebaris, mentioned, 82. 
alpina, Wedd., 86. 
genistelloides, Pers., 86. 

var. typica, Hook., 8(). 

mioropbylla, H. B. K., 86. 
subpenninervis, Boh. Bijp., 86. 
Bacillarieje, 532, 535. 

Badtisa corynibifera, A. Grag, 40. 
Barlma ? Archer i, Sacc., 95. 

Barnadesia polyacantba, JVetid., 88. 
Barringtonia Btiionka, Forst., 39, 
speciosa, Linn. /., 39. 

Barton, Ethel 8. (Mrs. Antony Gepp), 
List of Marine Algm collected at the 
Maidive and Laccadive Islands by 
J. S. Gardiner, 475-482. 

Bassia amicorum, A. Gray, 45- 
Belonidium, Montague, mentioned, 96. 
Arundinari^, have., mentioned, 90. 
birtipes * , A. L. Sniitli, 14, 19. 
puiliim, Phil. 4’ Keith, mentioned, 
96. 

Sclerotii - , A. L. SMth, 14, 19. 
Belonimu Androjjogonis, Sacc., 100. 

eustegiaeforme] Sacc., 98. 

Benincasa cerifera, Bavi, 40. 
Berberidacese, 227, 229. 

Berberis, 208, 209. 

crataagina, mentioned, 209. 
salicina. Hook, f et TJmns., 212. 
vulgaris, mentioned, 137. 
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Berkeley’s Types of Fungi, Eede- 
scriptions of, Part II., by Massee, 
90-119. 

Berkheya, Ekrk., 363. 

Betula alba, 209. 

Bhojpattra, 209. 

Bideus, Toiim., 349. 

leucantlia, Willd., 349. 
lineariloba, Oliver, 349. 
pilosa, Limi., 44. 
robiistior , S. Moore, 349. 
ukambeiisis * , S, Moore, 350. 

Biebersteinia Bmodi, et Spack, 

171 ; mentioned, 139, 241. 

Bikkia australis, DC., mentioned, 40. 
grandiflora, Eeinw., 40. 

Binuclearia tatrana, mentioned, 158. 

Bisclioffia javanica, Bkmie, 53. 

Bixa Orellana, Linn., 26. 

Bixacece, 26. 

Biiimea, mentioned, 452. 
balsamifera, DC., 503. 
crinita, Am., 434 ; mentioned, 444, 
445, 457. 

Ilexuosa, C. B, Clarke, 434; men- 
tioned, 442, 444, 457. 
glomerata, 1)0., 502. 
gracilis * , Bimn, 502. 

Henryi * , JDimn, 503. 

Blumeubacbia, mentioned, 82. 
chuguitensis, Hook, f., 85. 

Boerbaavia repens, Limi.rbl- 

Bojerla vest it a, Baker, 340. 

Boletus sanguinoientiis, Alb. 4" Sckw., 7. 

Bolman Andes, On a small Collection 
of Dried Plants obtained by Sir 
Martin Conway in tbe, by W. Botting 
Hemsiey and H. H. W. Pearson, 
78-80. 

Bomarea, mentioned, 82. 
glauccscens. Baker, 90. 

Tar. puberula, Baker, 90. 

Bombax insignis, Wall., 486. 

tenebrosum , Bunn, 486 ; men- 
tioned, 483. 

Boodle, D. A., Tbe Structure of the 
Leaves of tbe Bracken (Pteris aquilina, 
Linn.) in relation to Environment, 
059-669. 

Boraginaceie, 47, 89, 192, 226, 228, 229, 
244,250,2.53. 

Bose, Prof. Jagadis Ohunder, Electric 
Eesponse in Ordinary Plants under 
Mechanical Stimulus, 275, 304. 

On the Electric Pulsation accom- 
panying Automatic Movements in 
Desmodium gyrans, DC., 405- 
420. 

Botbriocline, Oliver, 307. 

aiternifolia, 0. Hoffm., 313. 
diversifoiia, 0, Hoffm., 313. 


! Botbriocline laxa, H. E. Br., 313 ; 

mentioned, 312. 
i lougipes, N. E. Br., 313. 

margmata, 0. Hoffm., 310, 313. 
misera, 0. Hoffm., 313. 

I Moramballaa, 0. Hoffm., 313. 

i pauciseta, 0. Hoffm., 313. 

I Schimperi, Oliver # Hiern, men- 

i tioned, 311, 313. 

I Botryococcus, Kiits., 5-53, 554. 
i Braunii, Kiitz., 531 ; mentioned, 

i 553. 

I sudeticus, Lertvm., 553 ; mentioned, 

[ 531. 

var. planctonicus, Lemrn., 

553 ; mentioned, 531 . 

Bracken (Pteris aquilina, Linn.), The 
Structure of the Leaves of tbe, in 
relation to Environment, by L. A. 
Boodle, 659-669. 

Brassaiopsis ciliata ^ , Bunn, 499. 
ffcifolia . Bunn, 500, 
mitis, G.B. Clarke, m. 

Brassica campestris, mentioned, 137. 
ISTapus, mentioned, 278. 
oleracea, mentioned, 278. 

Brava rosea, Bimcfe, 167 ; mentioned, 
230,232,239. 

sinensis, Hemsl., 167 ; meji tioned, 
216,222,232,240, 258. 
tibetiea, 230. 

unifiora. Hook. f. et Thoms., 167 ; 
mentioned, 232, 287, 240. 
Bromeliacem, 56. 

Bromus teetorum, 138. 

Broussonetia papyrifera, Veni., 55. 
Brown, N. E., A Bevision of the Genus 
Hypericopbyilum, with Notes on 
certain allied Genera of Composite, 
120-123. 

Bruguiera gymnorlika, Lam., 36- 
Bheedei, Blume, 36. 

Brf/omorplm nmifraga, Ear. et Kir., 

i 70 . 

Bupleurum mucronatum, WigM Arm, 
434; mentioned, 440, 441, 443, 444, 
450,462. 

Burkill, I. H., The Flora of Vavau, 
one of the Tonga Islands, with a 
short Account of its Vegetation by 
Charles Steele Crosby, 20-66, 
Burseraceic, 30. 

By stropogon, mentioned, 82, 
eanus, A, 89. 

Oactaceae, 86. 

Oajsalpinia Bonelue, Eoxb., 35. 
Bonduceila, Linn., 492. 

Morsei * 4 492. 

Calamagrostis holciforynis, Jaub. et 
Spacb, 203. 
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Calceolaria cleilexa, Eiiiz ^'‘ Fav.ySd, 
Calciiini -oxalate Crystals, The Occur- 
rence of, in Seedlings of Alsike (Tri- 
ibliiim iiybridiun, Lmn.\ by Prof. 
John Peroival, 39(1-402. 

Calhneris altaica, 208. 
alyssoides, 207. 

Oaliiantliemum cachemirianimi, Cam- 
bcss,, 162; mentioned, 232, 230. 
Oalligonuin mongolicum, 208. 

Calloria citrina’^' , A. L. Smith, lo. 
Calucera cornea, Wr., 11. 

Calonectria ornata*, A. L, Smithy \ 

10 . 

Caiophyllum Inophyllum, Linn.., 27 : 
mentioned, 21, 23. 

.sp., 27. 

Calostepbane, Benth., 342. 

divaricata, Benth,, 342. 

Oainpanula aristata, 137. 
cashmiriana, 137. 

Oampanulaceas, 88, 189, 227, 244, 2o0, 
253. 

Canaiiga odorata, Hook, f, et Thoma . , 
26. 

Oanaritim Harveyi, Seem., 31. 

Cauavalia ensiformis, BC., 35. 

Ganna indica, Linn,, 56; mentioned, 
22,23. 

Oanthium parviflorum, Lmn,, 434, 456. 
Eheedii, BC,, mentioned, 456. 

var. minus, Thw,, 434. 

Capriibliacem, ISO, 227, 229, 242, 250, 
472. 

Caprifoliiim, ilC., 463. 

Oapsella Thomsoni, Hook. /, 168 ; 

mentioned, 146, 216, 230, 232, 240. 
Capsicum fnitescens, Linn,, 49. 
Caragana, 209. 

crassicaulis, 137. 
jubata, 209. 

23ygm£ea, BC„ 171 : mentioned, 
139, 207, 217, 237, 241. 

Carailia integerrima, BC., 434. 

Carapa moluccensis, Lam., 31. 
Cardiosperuiiim E[alicaeabuni,Xhi«., C 
Carduus, Linn., 364. 

lej)taeantlius, Frea., 365. 

var. Steudneri, BngL, 365. 

ruweiizorieiisis , S. Moore, 364. 
Carox, 150, 229, 254. 

bidentula, Franch., mentioned, 
405. 

compaefca, Boott, mentioned, 405. 
incurva,, Lh/htf, 201 ; mentioned, 
247,2.57.' 

Lehmani, Brejcr, 140. 
lejjtosaceus , C. B. Clarke, 404, 
luelanantba, Mey,, mentioned, 202. 
melastoma, Fkvh, MS., mentioned, 
403,404. 


Carex microsaccus * , C. B, ClaMce, 405. 
Moorcroftii, Falconer, 201 ; men- 
tioned, 236, 247. 
nigella, Boott, mentioned, 403. 
nigelia, Hook., mentioned, 403, 
404. 

piilia, Crouden., mentioned, 403. 
rigida, Gooden., 201 ; mentioned, 
247, 257, 403. 

sabulosa, Tiircz., 202 ; mentioned, 
236, 247, 258. 

stenopbylla, IVahlenJj., 202; men- 
tioned, 236, 247. 

Tolmiei, Book, Note on, by G. B. 
Clarke, 403-405. 

— ^ — var. subsessilis, L. C. Bmlcy, 
mentioned, 403. 

ustulata, Wahlvnh.. 202; men- 
tioned, 138, 236, 247, 257. 
Oareya arborea, 434 ; mentioned, 
440. 

Oarica Papaya, Linn., 39; mentioned, 
Carices, 141. 

Carum mrdmarpiim, Franch., 405. 
Belavayi, Franch., 495. 
fiUoimmi, Franch., 495. 
molle, Franch., 496. 

Tanakce, Franch. & Savat., 495. 
Caryophyliacem, 84, If >9, 217, 221, 226- 
229, 240, 250-253. 

Oaryopteris niongolica, 207. 

Cassia Kleinii, Wight tj* Am., 434: 
mentioned, 443, 452. 
mimosoides, Linn., 434 ; mentioned , 
440, 443, 452. 

Cassytha filiformis, Linn., 52. 

Oastanea, bracteoles in, 472. 

Oasiiariim equisetifolia, Forei., 56. 
Casiiarinacese, 56. 

Cathcartia integri folia, Slaxim., 164. 
Caulerpa Freyeinetii, Aglu, forma 
typica, Wch. v. Bo.^sc, 475. 

Cedrics Lihani, 633, 63(i, (>37. 

var., 64.5. 

Celasbracem, 32. 

Cembra, 5(‘i8, 560. 

'pgymnea, (>41. 

Oenangiuin conciinium. Berk. 4' M. A. 
Curl., 100, 118. 

xyiariicola, Berk., mentioned, 102. 
Cenchrus caiyciilatus, Cav., 60. 
Centaurea, Linn., 3(>5. 

Aylmeri, Baker, 365. 
nigra, mentioned, 93. 

Centotheca lappacea, Besv., 61. 
Oentropogon, sp., 88. 

Oentropyxis aeulcata, mentioned, 521 
522, 523. 

Ceraatiuin mucronatum, Wedd,, 84. 
Ceratium hinmdinella, mentioned, 52L 
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Oeratiuio tetraeeros, Sc/mmk, 536 ; j 
mentioned, 523. | 

Ceratoneis Arapliioxys, Babenh., 533. i 
Oerbera Odollani, 46. | 

Oercidotbi'ix, §, 172. 

Ceriospom acuta”', J. L. Smith, 17, ’ 
19 . . 'I 

Cer?aria, §, 179. j 

Ohiefcyraenia, Hook, cf Am., 320, 121. | 

Cliailletia vitiensis, Seem., 31. i 

ChaOletiacan, 31. I 

Ohaniffile Tanakas. Franck, Savat., i 
495. ■ " i 

OhamLerhodos sabiilosa, Bimgc, 376; ! 

mentioned. 139, 233, 241. ’ | 

Oheilanthe Kirkii, Hook., 51S. I 

OheirantJuis lnmala.icii.s, Hook. f. J’’ | 
Thoms., 165. | 

himalayensis, Carnhcss., 1(>5 ; men- I 
tioned, 138, 224, 226, 232; 240. j 
Chenopodiacese, 3 95, 200, 229. 

Cliinese Piants, Desoriptioms of new, 
chietlj by S. T. Dunn, with an In- 
troductory Note by Ohas. H. right, 
483-518, ‘ 

Chlorls andhm, Wodd., <83 ; mentioned, 

78, 79. 

Cblorophycen?, 475, 524, 535, 536. | 

Ohlorospteriium clilora, Schweinit.:, | 
mentioned, 116. 

Schivornif.:^ii\ Fries, 115. I 

viridi-atrum, 4* Ff. A. Curt., i 

mentioned, 101. 

Oliristolea crassifolia, Caonhess., 167 ; 

mentioned, 139, 232, 240. 

Ciiroococeus eolnerens, Hug., 534. 
iimnetieus, Lenirn., .534. 
minor, KlUa., 534. 
turgidus, Sag., 534. 

Ghrysanthemiim " Eiehteria, Benfh., 
212 . 

Chrysolepidea, 2>35. 

Ohrysopogon anieniatus, Trin., 61 ; 

mentioned, 22. 

Oieer songaricum, 137. 

Oiehoriacea\ 367. 

1‘ineraria, Less., 352. 

Euchanani , < 8 . Moore, 352. 
kilimandsliarica, Fug/., 353. 
Cladophora crispata, i58. 
y;iga, 158. 

Clarke, C. B., Note on Carex Tolmiej, 
Boot/, 403-405. 

Ciatlirulina elegant, Cleuk., mentioned, 
523,523. 

Olavaria eervioornis A. L. Smith, 

! 0 . 

flaccida, Fr., 10. 
lieticolor, Berk, tf' Cart. 30. 

Clematis alpina, Mi//,, 161 : mentioned, 
232, 239, 256), 257. 
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Clematis graveolens, Lindl., 161 ; men- 
tioned, 139. 

orientalis, Linn., 161 ; mentioned, 
137,210,217,222,239. 
Olerodendron ami corum, 50. 

inerme, Gaertn,, 50. 

Olonostachys G-neti, Oiulem., 12. 
Olosterium, NlHse/i, 537. 
aeerosiim, 158. 
aeutum, Bre/y., 525. 

Cynthia, Be Sot., 537. 

var. ciiryatissimiim "'^5 IF. yf fr. 

S. West, 530 ; mentioned, 525, 
555. 

Ehrenbergii, Menegk., 525. 

Jennei’i. Balfi. 525. 

Iviltzingii, Bret)., 525. 
lineatum, Fhrenty., 525. 
parvulum, Sag., 525. 
promim, Brc/i., 525. 

Pseudodianm, Bog., 525. 
rostratum, Fhrcnh,, 525. 
setaceum, Fhrenb., 525. 
strioiatum, Fhrenh., 525. 

Toxon, Wcht, 525. 

Ulna, FoeJee, 525. 

Venus, Kilt;:., 525. 

Clusia parasitica., mentioned. Ill, 

112 . 

Onieus, Linn., 365. 

polyaeanthus, Ilochst., 365. 
Coeeomyce..s leptosporns, Sjug., 1.5. 
limit atas, 8aee., 3 12. 
p/imdeyis, 111. 

Cochlearia seapi flora, Hook.f.et Thoms., 
166; mentioned, 354, 216, 23»2, 
240. 

Cocos nueifera, Linn., 57. 

Ooelosphinrium Kutzingiamim, Sag., 
534, 535. 

Nage3ianiira, Unger, 534. 

Coilodesme calilbrni va, KJvttm., 674. 
Ooilodesme calirorniea and Myriuctis 
Areschougii, Notes on, by iMay ii illi- 
bone, 670-675. 

! Ooix Lachryma-Jobi, Linn., 6)3. 

Coloeasia antiquoriim, Schott, 58; nien- 
tioned, 22. 

Oolpomenia siniio.sa, I)erb. e.f Sot , 479. 
Colubrina asiatica, Jtrougu., 32; men- 
tioned, 23. 

Comarmn >Salessowii, 207^ 

Combretaeese, 36. 

Commelina utidiflora, Linn., 57. 

1 Commelinaceixv 228. 

Oomposifcie, 43, 86, 145, 180,213 -215, 
222, 226-229, 242, 250-253. 

Comi>os!te Flora of Africa, A Ooiitribu- 
tion to the, by Spencer Le ]\t. 

305 - 367 . ‘ 

Oonifera3, 62, 22S. 229, 
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Coniosporiiim asterimira A. L. Smith, 
12,18. , 

Conjugatse, 536. 

Ooiivolvulacefe, 47, 228. 

Oonyza, Less,^ 327. 

abyssiniea, 8eh. Blp., 329. 
asgyptiaca., Ait., 502. 
genhteUoides, Lam., 8(>. 
pinnatifida JDimn, 502. 
mbscaposa, O. Hoffm., 328. 

ScB. Bip., 328. 

Oorallina integerrima, mentioned, 451. 

. sp., 481, 482. 

Oordia aspeni, Forst., 47. 

subcordata, Lcwi., 47 ; mentioned, : 
^ 21 . ■ . . ; 
Cordievites miiscoides, Berk, c^' M. A. ' 
Curt., 116. ^ I 

Oordyline tenninalis, Kuntli, 57 ; men- 
tioned, 22, 23. 

Coreopsis, Linn.^ 345. 

coriacea, 0. Hoffm., mentioned, 

346. 

ElHotii , S. Mcore, 346. 

Jacksoni * , S. Moore, 347. 
kilimandsharica, 0. Hoffm., 349. 
Kirkii, Oliver cf Hiern, 348. 
Prestinaria, ScK Bip., mentioned, 

347. 

riiwenzoriensis * , S. Moore, 345. 
speciosa, mentioned, 348. 

uganden.sis , S. Moore, 347. 

Whytei * , 348. 

OoriariacejB, 227. 

Cornus flavida, mentioned, 97, 98. 

Cortia Hookeri, 231. 

Corticiura, mentioned, 116. 

Auberianum, Mont., 9. 
leve, Bers., 9. 

Oorydalis, 209, 254. 

Boweri, Hemsl., 164 ; mentioned, 
220, 239, 255. I 

Henderson i, HemsL, 165 ; men- i 
tioned, 216, 232, 239. 
Moorerohiana, Wall., 165; jnen- I 
tioned, 239. i 

tibetica, Hook, f Thoms., 165 ; i 

mentioned, 239. 

Gosrnarium, Corda, 540. 

abbreviatum, llavih., 526, 541, 5i")5. 

var., 526, 555. 

anl Uopamm, Breb., 509. 
bioculatum, Breh., 526. j 

Botrytis, Me.ncgh., 527. | 

Brebissonii, Menegli., 527. 

Capitnliuu, Bog if Biss., 541. 

\ar. gropniandicnm, Borges., 

526, 54i;.555. 
ccelatum, Jlalfs, 527. 
eontractum, KircJm., 526. 


Cosmarinm difficile, iJUkim, 526. 
formosiilum, Hoff'., 527. 
granatiim, Breh., 526. 
h n mile, F. Gag, 527 . 

Kjellmannii, IViiie, rnr. grande, 
' Wille, 527. 

Imve, Bahenli,. var. septentrionale, 

mBe,m. 

Liindellii, Help., 540. 

var. mthiopienm, West 4’- G. 

S. West, d 26, oil, WF). 
Malinvernianiim, SeJmidle, var, 
badense, SchnuUe, 527. 
margaritatum, Bog cj- Biss.. 527. 
moniiiforme, Balfs, 526. 
ornatiun, Bcdfs, 527. 
ovale, Balfs, 527. 

Ralfsii, Breb., 526. 
reniforme, Arch,, 527. 

Scenedesmiis, Help., 526. 
suhoircidare, W. B. Turn., 510. 
subcostatiim, Hordst,, 527. 
snberenatum, Harntzsch, 527. 
subspeciosnm, 158. 

Ootoneaster, 208. 

raicrophylla, 137. 

Oousinia Thomsoni, 1.37. 

Crambe cordifolia, Siev.. 131). 169, 237, 
240, 

Orassisquaniie, §, 5ii8, 570. 
Crassocepbalum, Moem-h, 352. 

diversifolium, Hiern, var. erepi- 
dioides, 352. 

mwenzoriense * , S. Moore, 352. 
vifcelliuurn. Benth., .352. 
Crassulaceie, 177. 218, 226-229, 242, 
250, 251. 

Crattegus Henryi * , Dunn, 494. 

pinnatidda, Bunge, 404. 

Oremanth odium, 160, 209, 219, 222. 
Deasyi, HemsL, 184; mentioned, 
234, 243, 255. 

Fletelieri, Hems/.. 185 ; mentioned, 
234, 243, 255. 

goringensis, Hems/., 185; men- 
tioned, 234, 243, 255. 
luimile, Meorim., mentioned, 184. 
Oreopanax ebinense , Dunn, 500. 
Crepis, Linn., 215, 237, 367. 

flexiiosa, C. B. C/ar/ce, 187: men- 
tioned, 234, 243. 

g/auca, Bentb. & Hook. ]*., 187; 

mentioned, 137, 139. 
glomerata, Benth. 4* Honk.f., 188; 

mentioned, 138, 209, 24;>. 
kilimandsharica, (>. Hoffm., 3fi7. 
Ballasii, 207. 

Phamix * , JDnnn, 511. 
raeemifera, Hook./., 512. 
rapunculoides "t' , Dami, 512, 
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Crepis Ruppellii, Sch. Btp,^ 367. ■ 

setosa, 511. 

. sorocephala, Hemd., 188 : inen- 
lioiied, 235, 243, 255. 

Crococlilodes, Ackms., 363 

Spekeamiru, 0. 363. 

Crosby, 0. 8., Vegetation of Vavau, one 
of the Tonga Islands, 21. 

Crotalaria albida, Heyne, 434 ; men- : 
tioned, 44;h 445, 450, 455, 463. 
rubiginosa, JfWd.,434; mentioned, ' 

' .444,452,455..: ' 

Croton Microtigliiira, Burkill, 54. 

Tiglio, Linn., 54. I 

Verreanxii, Mmll. Arg., 54. i 

rar. Storekii, Arg., 54. ; 

Cruciferte, 84, 146, 165, 221, 226, 239, 
250-253. 

Crneigenia rectangularis. West cf‘ 6^. A ' 
JVest, 531. 

Cryptocarya glaiicescens, B. Br„ 52. 

var, paeiiicns ^ , Bur/dU, 52. 

Cryptodueus aibo-ritfus, Saco., 103. 
etsiroideus, Saec.. 103. 
hive/ us, Sacc., 103. 
svhreticulatiis, Sace., 104. 
Cryptotfoniopsis, Bunn, 494, 
asjdenioide?, Bohsieii, 496. 
botrychioides '■' , Bunn. 494. 
cardiocarpa, Bunn, 495. 

DeiaTayi, Bunn, 495. 
fUicina, Boissien, 495. 
leptophylla , Bunn. 495. 
mollis, Bunn, 496. 

Tanaka}, Boissieu, 495. 
vulgaris, Bunn, 494. 

Ciibense.s, 570. 

Cueiimis ,\teio, Linn., 39. 

Cuciirbitaeese, 39, 227. 

CuoioiingJiamia sinensis, 635, 036. 

Cupania glauca, Canibess., 33, 

Curculigo orehioides, Gaer/n., 434; 

mentioned, 451, 458. 

Curcuma longa, Linn , 56 : mentioned, 
22 . 

Cyan an thus, 253. 

ineanus, Hool'. f 5’ Thorns,, 189, 
244. 

var. leiocalvx. Franck,, 

189. 

C’yaiiopis, §, 317. 

Cy<({hicu/a, -per isiom tali s, 8at*e., 99, 
Oyathiila prostrata, 51. 

Cyathus striatus, 1. 

Cycadacese, 62. 

Cycas cireinalis, Linn , 02. 

Cyclea polypetala * , Bunn, 485. 

Cyeloteiia eompta, KUB., 534. 
M’eneghiniana, A57/*r.. 534. 
opereulata, iuVV.r., 584. 

Cymatopieiira 8o]ea, 67 53»4. 


Oymbella Oistula, Kirch., var. maeu- 
lata, Ginm., 532. 
cuspi data, /C?7f4r., 532, 
cymbiformis, Breh., 532. 
Oyinodacea isoetitblia, 58. 

Cynaroidese, 363. 

Oynodon Bactylon, P^rs., 61. 
Cynometra, mentioned, 23, 35. 

grandiflora, A. Gray, 35, 
Cynomoriiim coecineum, 208. 
Cyperacem, 5S, 200, 216. 221, 228, 229, 
247,250,251. 

Cyperiis rotund us, Linn,, 59 ; men- 
tioned, 23. 

Cyphella, mentioned, 116. 
eonvoliita, Cooke, 10. 
fraxinicola, Berk, tf Broonie., 10. 
Malbranchei, Pat., mentioned, 10. 
patens , A. L. Smith, 10, 18. 
tela, Alassee, mentioned, 117. 
Cyplioderia Ampulla, mentioned, 522. 
Cja’taiidrem, 25. 

Cystopteris fragilis, 138, 140. 

Dalbergia monosperma, BaB,, 35. 
Baldinia concentrica, Ces. cf’ Be JSo/., 16. 
Dantlionia cacherayriana, 138. 

Baplme tangiitica, 209. 

Darwin, F., On a Method of Investi- 
gating the Grravitational Sen.sitivene.ss 
of the Root-tip, 266-274. 

Basyscypha elaphines, Massee, 91. 
Baiuraarborea, 77m;/,, 49. 

Stramonium, Linn., 49 
Baueas Carota, mentioned, 278. 

Bavallia solida, Siv., 62; mentioned, 2*2. 

SpeluacEe, Baker, 62. 

Bavidia involucrata, Bail/., On tlie 

Germination of the Seeds of, by W. 
Rotting Ilemsley, 556-559. 
Becaiieuron, §, 319. 

Beclinata!, §, 332. 

Belphinium, 221, 222, 254. 

Brunonianum, 1671 ; mmi- 

tioned, 164, 239.* 

eieindeum, 163; moii- 

tioned, 139, 232, 239. 
glaciale, 230. 

grandiflonira, Linn., 16:1; men- 

tioned, 239, 258. 

Pylzowii, Maxim., 164; mentioned, 
239,258. ■ ■ , 

sp., 164. 

Bendrodochium microsorum, Snee., j.‘{. 
Dermatea Phillips, 105. 

BermaJtella, livkla, Sace., 10.5. 

Berris uliginosa, Benih., 35. 

Beschampsia alpina, menfioned, 427, 
caespitosa, Beam\, 203; mentioned 

138, m ‘ ’ 

Besmidiacem, 536. 
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Desinidium, 552. 

aptogonum, Breh., 531. 
gracilieeps, Lar/erh., o52 : men- 
tioned, 531. 

qundratum, gracilieeps, i 

Norcht.^ 552. 

Pesmodiiim gyraiis, BC., Ou the i 
Electino Pulsation accompanying : 
Automatic Movements in, by Prof, I 
J. 0. Bose, 405-420. 

Besmocliiim polycarpum, J)C,, o4c. 
spirale, J9C'., S3, 
lira bell at lun, I)G.j?A . 

Betris, AZcws., 420. i 

ericifolia, Hiern, 326. j 

var. ? : aiithemoides, Hlem, I 

326. ; 

Bcyeuxia corapacta, Mmiro, 203 ; men- | 
tioned, 139, 247. 

glacialis, WeM., 90; mentioned, 80. ■ 
scabrescens, mentioned, 13S. 

Bianella ensi folia, mentioned, 21. 

nemoi'osa, Lam., 57. 

Dianthus Oaryopliyllus, mentioned, 
558. 

Biatoma elongatiim, Afjh., 533. 

Dicoma, Cass., 366. 

anoinala, 36{>. 

BicrafiiUa oiipifmf/a,lPen7l, 170. 
Dictyocystis Hitchcockii, Lagcrh., 531. 
Dictijospinemim, 554. 

Elimibergianum, iV5a/., 531. 
pulchellura, 531. 

Dictyota Bartayresiana, Lainx.^ATn. 
Didymocarpus Humboldtiana, Gardn., 
434; mentioned, 444, 455, 456, 462. 
Bklyimeladon longisjpinurii, Bail., 545. 

' sexarngiilaris, Buln., 550. 

Difilagia globulosa, mentioned, 521. 

. 523. 

pyriformis, mentioned, 521, 522. 
Dilo-nut, oil of, 23. 

Dilophia, mentioned, 253. 

salsa, Thoms., 168; mentioned, 
233, 240. 

Dimoi’phococcus lunatus, A. Br., 531, 
Dinobryon cylindricum, Imhof, 532. 

var. angulatum, Lemm., 532. 

var. divergens, Lemm., 532. 

var. palustre. Lemon., 532. 

protuberans, 532. 

vSertularia, Khrenh., 535. 
stipitatiim, Sfehi, var. bavaricmn, 
Lertini., 532. 

Dioscorea alata, Linn., 57. 

sativa, Linn,, 57. 

Dioscoreacea^, 57. 

Diospyros samoensis, A. Gmg, 45. 
Diplachne Thoroldi, 8t(q)f, 203 ; men- 
tioned, 247, 255. 

Biplopbrys Archerii, mentioned, 523. 


I Bipsaceie, ISO, 227, 242, 250. 

Biscbidia, on some Species with Boiible 
Pitchers, by II. U, W. Pearson, 
375-389. 

Biscbidia borneensis, Bece., mentioned, 
ftnote 376. 

Oollyris, mentioned, SS9. 
complex, Go'iffiih, mentioned, 375, 
379, 381,388. 

pectenoides * , IL LI. W. Fearson, 
377 ; mentioned, 376-390. 
Eafflesiana, Wallich, mentioned, 
376, ftnote 378, 379, 380-390. 
Biscomycetes, 13, 90. 

Bodonasa viscosa, Forst., 33; mentioned, 
434, 444, 445, 450, 451. 

Bolichodenis bitiiberculatus, Afago% 
mentioned, 384. 

Bolichos Lablab, Linn., 35; mentioned. 

22 . 

Lagopus '•'* , Bmn, 490. 

Botlim'a elegans, Sacc., 112. 

Botbiorella guaranitiea, *SyYy/., IB. 
Braba, mentioned, 83, 141, 254. 
affinis, Hook. 84. 
algida, Adams, 166. 
alpina, Linn., 166 ; mentioned, 
208, 232, 210, 256. 

—— var. y. algida, liegci, 166. 
dadnitzensis, Wulf., *166; men- 
tioned, 210, 256. 
bimalaica, mentioned, 208. 
incompta. Steo., 166; mentioned, 
232,240. 

lasiopbyila, 7?a?/^c, 16<>; mentioned, 
137, 138, 139, 210. 

Bracoeephnlum beteropbyllum, LLnfh., 
195; mentioned, iSO, 209, 216, 
235,245. 

Hookeri, 0. B. Clarke, 195, 245. 
Bracimciilus, §, 183. 

Broseraceai, 227. 

Bruce, Gr. CIn ridge, On tlic British 
Species of Sea-Tlirifts and Sea-Laven- 
ders, 66-77. 

On I^oa iaxa and Poa strieta of 

our British Flora, 42I-4»‘lO. 

Bunn, S. T., Beseri]>tions of new 
Chinese Plants, chieiiy by, with an 
Introductory Kote by *Ohas. IL 
Wright, 483-518. . 

Biirella cfac/sywm, Sace., 106. 

compressa, Tnl., mentioned, 109. 
lata, mentioned, 108. 

Uvida, Sace., 105. 

Bysoxylum ai.liaccum. Seem., 3» I . 

Eiehii, C. J)C., 3i. 

Ebenaceic, 45. 

FehmeUa Veatis, ]\Ia,ssee, 93. 
Bcbinoeactus, mentioned, 82. 


Eehinocacfcus sp., 86. 

Ecliinops, Linn., 363. 

amplexicaulis, Oliver, 363. 
aiigustilobiis , S. Moore, 363. 
Ectocarpus simpliciiisculiis, Agh., var. 
vitiensis, Asken, 479. 
sordidiis, Harv,, mentioned, 480. 
spongiosus, Dickie, 479, 482. 
Elachistea Arescliougii, Crouan, men- 
tioned, 670-675.' 

elandestina, growing on Efiman- 
tlialia lorea, 670, 671. 

Batters, mentioned, 670. 
Elieagnacem, 198, 246, 250. 

El®oearpus bifidus, Hook. A?'??., 
mentioned, 30. 

floridanus, Henisl., mentioned, 29, 
30. 

glanduliferus, M. T. Mast., men- 
tioned, 29, 30. 

Grseffei, Seem., mentioned, 29, 30. 
rarotongensis, HernsL. mentioned, 
30. ^ i 

tonganus , BmkiU, 29. 
Elattostaelijs falcata, Dad Ik., 32. 

Electric Pulsation accompanying Auto- 
matic Movements in Desmodium 
gyrans, DC., by Prof. J. C. Bose, 405- 
420. 

Electric Response in Ordinary Plants | 
under Mechanical Stimulus, by Prof. 

J. 0. Bose, 275-304. 

Elegantissima, §, 333. 

Eleocharis plantaginea, i?. Dr., 59. 
Eleusine indica, (iaertn., 61. 
Eleutberococcus senticosus, 209. 
Elshoitzia eriostaehya, 137, 138. 

Eljmus, 254. 

Com arum, 210. 
dasystaehys, Trin., 205, 247. 
junceus, 206, 247, 258. 
lanuginosiis, Trin., 206 ; mentioned, 
205, 236, 247, 258. 
sibiricus, Linn., 138, 139, 206, 208, 

• 231, 247. 

Embeiia viridiflora, Seheff., 434; men- 
tioned, 440. 

Emilia zeylanica, G. B. Clarke, 
mentioned, 439, 450. 

Encyonema ventricosnm, Kilts., 

Entada scandens, Benth., 36; from 
Yavaii, mentioned, 22. 

Eiiteromorpha pereursa, 3 58. 

Ephedra, 207, 223. 

Gerardiana, Wall,, 145, 198, 218, 
235,238,240. 

vulf/ari% Brandis, 138, 145, 198. 
E 2 )}ielina grec/aria, Sacc;, 113. 

Epilobium, 249. 

adnatimi, Grieslt., 374. ; 

alpinuin, IJmi., mentioned, 374. j 
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j Epilobium anagallidifolium, Lamarck, 
mentioned, 374. 

lactiflorum, Hamsk., mentioned, 

I 374. 

i latifolium, 137. 

; obsciirum, mentioned, 374. 

j origanifoliiim, 137. 

I palustre, Linn., 140. 

I roseum, Schreh,, mentioned, 137,373. 

tetragoiium, mentioned, 373, 
374. 

Epithemia turgida, Kiits., 533. 

Ericacece, 227, 229, 249. 

Erigeron alpinus, 137, 
andryaloides, 231. 

Britton ian am, Rusbg, 87. 
frigidimi, Wedd., 86. 
limnogliilm, Sch. Bip., 86. 

Erinella calospora, Bat. CailL. 14. 
Erioeephalus, Linn., 350. 

Eenii * , S. Moore, 351. 
Liideritzianus, A. Hoffm., 350 ; 
mentioned, 351. 

Eritrichium pygrnmura, }Vedd., 89. 
spathulatum, 138. 
sp., 89. 
strictum, 137- 
Erlangea, Sch. Bip,, .307. 

alternifolia, 0. Hoffr/i., mentioned, 
313. 

boranensis ^ , S. Afoore, LIO ; men- 
tioned, 313. 

brachycalys ^ , S. Moore, 308 ; 
mentioned, 313. 

ealycina ^ , S. Moore, 311 ; men- 
tioned, 313. 

eentauroides, S. Moore, mentioned, 
313. 

cordifoiia,0/M?^?’AjS7i?m, mentioned, 
313,318. 

Gregorii ^ , S. Moore, 309 ; men- 
tioned, 313, 

laxa,^ N, E. Br,, mentioned, 313. 
longipes, H E, Br., mentioned, 

310.313. 

marginata, Oliver Hiern, men- 
tioned, 310, 313. 

var. depauperata , S. ^foora, 

310. 

misera, mentioned, 

309.313. 

Moramballm, Oiwer Hiern, men- 
tioned, 313. 

pauciseta, A. Hoffm., mentioned , 
313. 

plumosa, &A i?/m,meniion€d,311 

312.313. 

Tuwenzoriensis ^ , S. Moore, 300; 
mentioned, SI 

Schiraperi, Oliver A Hiern. men- 
tioned, 313. 

3'K 


Erlangea Scliimperi, Yar. tomentosa, 
mentioned, 307. 

KSchinzii, 0. /fofk., mentioned, 31 2, 
313. 

Smitbii*, S, Mo ore ^ 307; men- 
tioned, 313. 

spissa ^ Moore, 307 ; men- 
tioned, 313. 

Erodiiim cicutariiim, MHerit., 84. 
Erysimum Ohamaepbyton, 167, 

240, 255. 

funicnlosum, HooJi. f, et Thoms., 
167, 232, 240. 

Erythrocephaliim, Benth., 366. 

zainbesiannra, Oliver Hiern, 366. 

var. angustifolium , B. 

Moore, 366. 

Espejoa, BC., 120, 121. ‘ 

Euastrum, Ehrenh,, 537. 

ampullaceum, Balfs, 525. 
ansatiira, Ehrenh., 525. 
bidentatum, Ncig., 525. 
binale, Ehrenh., 525. 
denticulatum, F. Gay, 525. 
elegans, Kiitz., 525. 
gemmatum, Ealfs, 626. 
oblongum, Ealfs, 525. 
pectinatiim, BrSb., 525. 
pinnatiun, EaJfs, 525. 

Yerracosum, Ehrenh., 525, 537. 

var. plancfconieiim * , IV. 4' 

S. IVest, 6m, 6B7, 666. 

var. reductum, Nordst., 525. 

Eucalyptus Lebmanni, mentioned, 

■ 472. 

Eiichresta tubulosa , Bunn, 492. 
Eudorina elegans, Ehrenh., 531. 

Eugenia clusimfolia, A. Gray, 37. 
corynocarpa, A. Gray, 37. 

Orosbyi '•* , Burl'ill, 38. 
dealata , Burldll, 37. 
effusa, A. Gray, 38. 

Grrayi, Bemi., 38. 

Jamholaiia, Hemsl., 37. 
malacoensis, Linn., 37 ; fromYavau, 
mentioned, 22, 23. 
neiirocalycia, A. Gray, 39. 
olivifolia, Buihie. 434; mentioned, 
460, 451. 

rariflora, Benth., 37, 
sarnoensis , BurkiU, 38, 
sp, from Yavau, mentioned, 21, 39, 
434. 


Englypha alveolata, mentioned, 522, 
' 523. 


eiliata, mentioned, 521, 522, 523. 
Eimotia flexuosa, Kiitc., var. bicapitata, 
Grmi., 533. 
gracilis, Eahenh., 533. 
lunaris, Grun., 533. 
pectinalis, Eahenh., 683, 


Eunotia pectinalis, var. bidens, Grun., 

688 . 

var. undiilata, Ealfs, 533. 

tetraodon, Ehrenh., 533. 

Bupliorbia, 229. 

Atoto, Forst., 53. 

Ohamissonis, Boiss.,62; mentioned, 

21 . 

pilulifera, Xmw., 53. 
raraosissima, Hook. Am., 63. 
Bparmanni, Biss., 53. 

Straeheyi, JBoiss., 140. 
tibetana, 216, lapsu=tibetica. 
tibetica, Boiss., 139, 198, 246. 
Euphorbiacese, 52, 198, 228, 246, 250. 
Eiu'otia, 287. 

ceratoicles, C. A. Mey., 139, 195, 
208, 245. 

Earya acuminata, BC., mentioned, 
451, 455. 

var. Wailiehiana, 434. 

cbinensis, E. Br., 434. 
japoniea, Thimh., mentioned, 451, 
455. 

var. Tliuiibergii, 434. 

Euryops, Cass., 361. 

Antinorii, Avetta, mentioned, 362, 
dacrydioides, Oliver, 362. 

Jacksoni ^ , 8. Moore, 361. 
Osteospermum , S. Moore, 362. 
pinifolia, Eieh, 362, 

Sehenckii, 0. Hoffm., mentioned, 

■■ 362. 

somalensis * , 8. Moore, 362. 
Eutrema Przevi’alskii, ilfcir.r///?,, 167,220, 
232,240,255. 

Eutypa pliaselina, 8acc., 15. 

Evodia liortensis, Forsf., 30. 

Evolvulus alsinoides, Lbm,, 434 ; men- 
tioned, 444, 450, 462. 

Exacum zeylanieum, Eoceh., 434- ; men- 
tioned, 450, 453, 457. 

Excipula gregaria. Berk., 11,‘>. 

nigro-rufa, Berk., 113. 

Exccecaria, Agalloelia, Lmn., 54. 

Eagelia dejlem, O. Kuntze, Sib 
Fagrma Berteriana, A. Gray, 47. 

Eagus, bracteoles in, 472. 

Eavolus fimbriatus, By eg., 7. 

Felicia, Cass., 326. 

ahyssinica. Sell. Bip., 326. 

Festuca, mentioned, 150, 207, 251. 
Deasyi, Eendle, 204; mentioned, 
247, 255. 

nitidula, Slapf, 205; mentioned, 
139, 247. 

ovina, Linn., 205; mentioned, 426, 
427. 

var. valesinea, Koch, 205. 

rubra, mentioned, 427. 
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Festucasibirica, HacJcel, 205 ; mentioned, 
. 139,247. 

valesiaca, 205; mentioned, 

139, 154, 236, 247, 257. 

Fibrina pomicolor. Berk. Bai\^ 116. 
Ficus obiiqua, Forst. f., 55. 

prolixa, Forst. 55 : mentioned, 

_23. 

tinetoria, Fo?'St. 55. 

Filices, 62, 206, 248,' 250. 

Filifolim, 570. 

Fimbristylis diphylla, Vakl, 59. 

monos tacliya, Hassk., 59. 

Flacoiirtia Eamontchi, BHerit., 434 ; 

mentioned, 445, 452. 

Fleui'ja intennipta, Gaudkh., 55, 

Flora of the Kuen Luen Plains, 212. 
Flora of Tibet or High Asia, &e., by 
W. Dotting Hemsley & H. H. W. 
Pearson, 124-265. 

Florideie, 481. 

Femes applanatus, Cooke, 4. 
australis, Cooke, 4. 
bistratosus, Cooke, 5. 
connatus, Cooke, 5. 

Curtisii, Cooke, 4. 
fomentarius, Cooke, 4. 
hemileucus, Cooke, 4. 
lucidiis, Cooke, 4. 
microporiis, Cooke, 5. 
obliquiis, Cooke, 5. 
scutellatus, Cooke, 5. 
senex, Cooke, 4. 

Fragilaria construens, Gnm., 533. 

miitabilis, Cnm,, 533. 

Fritiilaria lophophora, 213, 

Fmnariaeeie, 164, 227, 229, 239, 250. 
Fungi, Berkeley’s Types of, liedescrip- 
tions of, Part II., by G*. Massee, 90- 
119. 

On some, from the West Indies, 

by Annie Lorrain Smith, 1-19. 

G-agea pauciflora, 199; men- 

tioned 150, 219, 246. 

Gralaxaura rugosa, La7}hv., 481. 

Galium tridorum, 137. 

Gamopetahe, 226. 

Garcinia sp,, 27. 

Garuga pacillea * , BurklU, 30. 
Qiisteromycetes, 1. 

Gaiiltheria, fragrantissima, Wall., 434 ; 

mentioned, 440, 451, 462. 

Crazmia diffim, Spreng., 362. 

Geigeria, Griesself 34:2, 

odontopera, 0. Hoffiji., 342, 

Gelidium rigidiim, J. Agh,, 481 ; men- 
tioned, 476, 477. 

Genieularia, Be Barg, .536, 

Gegans , W. 4* G. S. WeM, 536 ; 
mentioned, 524, 554, 555. 


Genieularia spirotmnia, Be Barg, men- 
tioned, 537. 

Geniosporum elongatum, Bentli., 434 ; 

mentioned, 450. 

Geniostoma rupestre, Ford,, 47. 
Gentiana, 209, 219, 221, 229, 254. 
amoena, 231. 

aquatiea, Linn., 190; mentioned, 
219, 235, 244. 
arenaria, Maxim., 191. 
barbata, 207. 
cachemerica, 137. 
eordisepala, mentioned, 158, 249. 
deoimihens, HemsL, 191. 
falcata, Tiircz., 190 ; mentionod, 
244,258. 

Hedini, mentioned, 158, 249. 
humilis, Steven, 190; mentioned, 
219, 244. 

imhig&m,, Edgew., 191; mentioned, 
138, 139, 231, 244. 

Eockhillii, HermL, 191 ; mentioned, 
150, 219, 244, 255. 
sedifolia, H. B. K., 89. 
sp., 139. 

squarrosa, Ledeb., 191 ; mentioned, 
132, 244. 

tenella, Bottl., 191 ; mentioned, 
219, 235, 244, 257. 
thianscbanica, Riipr,, 101 ; men- 

'f "I ATI ATI 

Thomsoni, C. B. Clarke, 191; 
mentioned, 219, 220, 244. 
Gentianacem, 89, 190, 226, 228, 229, 
244, 250, 251. 

Geophila reniforinis, B. Boa, 43. 
Geopyxis subgranulata, Berk. 4' 2/. A. 
Curi.,m. 

Gepp, Mrs. Antony, List of Marine 
Algae collected at the Maidive and 
Laccadive Islands by J. S. Gardiner. 
See Barton (Ethel S.), 475-482. 
Geraniacese, 84, 171, 227, 229, 241, 250. 
Geranium demtarkm, Linn., 84. 

collinum, Stepli., 171; mentioned, 
222,241. 

pratense, Linn., 140. 

Gerbera Belavayi, Franck, 511. 

Henvyi ^ , Bun9i, 511. 
tramesoni,5Ea/2^.s', 367. 

Germination, on. the, of the Seeds of 
Bavidia involucrata, BailL, by W. 
Dotting Hemsley, 556-559. 

Glaux maritima, Linn., 190; men- 
tioned, 139, 244. 

Gleichenia dichotoma, Hook., 62; men- 
tioned, 22. 

Glenodinium cinetum, 536. 

Glochidion zeylanienm, A. Jim., 434 ; 
mentioned, 445, 4.50, 451, 453, 46l), 
462. 
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G-lceocystls gigas, Langerh,, 531. 

Glyceria distans, Wafilenh., 204. 

yar. eonvoluta, TrcmtiK^ 204. 

— — forma nana, 204. 

Glycine tabacina, Benth., 34. 

Gnapbalium, mentioned, 113. 

tbibeticum, 213. 

Gnetacere, 198, 246, 249, 250. 

(xodronia rhahdospozcf', Sacc., 110. 
Gompbonema acuminatum, Ehrenb., \ 
533. 

constrictum, Ekrenb., 533. 
geminatum, Agh., 533. 
Gompliosphceria lacustris, CJiodat, 
534. 

Gonatozygon Kinahani, Babenh., 524. 

Ralisi, I)e Barg, 524. 
Gongrothamnus, Steotz, 351. 

Hildebrantii, Oliver 4’ Hierii, 
351. 

Goodeniaceaj, 44. 

Gooringia, Jfilliams, 253. 

Gossypbium brasiliense, Maef., 28 ; 
from Vayau, 22. 

Gracilaria crassa, Haw., 481 ; men- 
tioned, 476. 

Gramineae, 60, 90, 146, 202, 216, 221, 
228, 247, 250, 251. 

Gramm otbele grisea, Berk. Cm'f., 8. 

lineata, 8. 

Grapbium Desmazier ii, Sacc. , 1 3. 
Graptophyllum sipbonostena, Muell., 
49. 

Gravitational Sensitiveness of the Root- 
tip, On a Method of Investigating, 
by P. Darwin, 266-274. 

Grewia Malococca, Linn, f., 29. 

Groves, H., & Jas. Groves. The Use of 
Linnean Specific Jfames, 368-374. 
Groves, Jas. The Use of Linnean i 

Specific Names. Bee Groves, H. j 

Giiepinia spathiilaria, Fr., 11. i 

Guettarda speciosa, 42. ! 

Giiioa glauca, 33. j 

Guizotia, Cosb., 344, j 

Schultzii, 344. I 

var. sotikensis , S. Moore, j 

344. ^ I 

Gulden stsidtia himalaica, 137. 
Gutenbergia, Bch. Bip., 306. 

cordifolia, Oliver Hiern, ‘dIS. j 

polycephala, Oliver Hiern, 307. ! 

Ruppelii, Bch. Bip., 306. | 

Guttiferm, 27. 

Ggmnandra kimawtirensis, Royle, 194. 

Thomsoni, 0. B. Clarke, 194. 
Gymnospermse, 226. 

Gymnosporia vitiensis, Seem., 32 ; from 
Vavau, 21. 

Gymnozyga moniliformis, Ehrenh., 
531, 


Gynura, Cass., 352. 

Pseudo-Obina, J)C,, mentioned, 
441, 443, 444, 452. 

var. liispida, 434. 

vitelHna, Bentb., 352. 


Halenia elliptica, 209. 

Haliraeda incrassata, Lam.v., 476. 
Opuntia, Lam.v., 476. 

forma Lamourouxii, men- 
tioned, 476. 

-- — - forma triloba, Bart., 476. 

forma typica, Bart., 476. 

Tuna, Lwmx., forma platydisea, 
Bart., 475. 

I Haliseris delicatula, Agh., 477. 
Halodule australis, Miq., 58. 

uninervis, Boiss., 58. 

Halogeton, 208. 

glomeratus, C. A. Meg., 196 ; men- 
tioned, 219, 235, 245. 

Halopbila ovata, Ciaudich., 56. 
Halorrhagidacefe, 178, 229, 242, 250. 
Halostacbys orgjalis, 207. 

Haloxylon Amniodendron, 208. 
Halymenia formosa, Harp., 481. 
sp., 482. 

Hamadrgas andicola, Hook., 83. 
Hapalosiphon hibernieiis, Jlrs;' 4' 0. S. 
West, 5S4. 

Haplocarpba, Less., 363. 

scaposa, JIarv., 363. 
Harpocbytriiiin Hedinii, Wille, 158. 
Harpiillia sp., 33. 

Hedyotis LawsonisB, Wight 4“ Arn., 
434; mentioned, 440, 450, 451, 
456,457,462. 

verticillaris, Wight 4’ Arn., 434 ; 
mentioned, 444, 452, 457, 4.59, 
460, 462, 463. 

Hedysariini, 207. 

Arbuscula, 208. 
multijugum, 207. 

Helenioideae, 350. 

Heliantboidem, 342. 

Helicbrysum, VailL, 332. 

aehyroclinoicles * , 8. Moore, 332, 
albo-brunneum , B. 3Ioore, 334. 
argyranthum, 0. Hoffm., 334; 

mentioned, 337. 
argyrospbserum, DC., 333. 
aiiriculatum. Less., 339. 

Ceres 8 . Moore, 337. 
cymosum, Less., 339. 

var. compactuin. Vatke, 

339. 

, Danae, B. Moore, mentioned, 
337. 

elegantissinmm, DC., 333; rneuw 
tipned, 334, 








Heliohrysum Blliotii , S. 3£oorCf 

335, 

felinum, Leas., mentioned, 335. 
floccosum, Klatt, mentioned, 337. 
foetidiim, Cass., mentioned, 335. 
fulgidum, WilM., mentioned, 

336. 

var. uaniim, DC., mentioned, 

336. 

gerberaafolium, Sck. 338 ; 

mentioned, 339. 
globos Ill'll, Sch. Bip,, 338. 

Gregorii , /S'. 37c?o?’^, 335. 
iiebelepis, DC., 337. 

Hobiielii, Schwehif., mentioned, 

337. 

Kiiimanjari, Oliver, 335; men- 
tioned, 337. 

Kirkii, Oliver cf Hicrn, 335. 

Jj&stii, Enr/L, 339. 
leiopodium, DC., 338. 
leptoiepis, DC., 333. 
lucilioides, DC., 337. 
maragiiense, 0. Ilqff'm.., 33S. 

Meyer i -Johann is, Engl., 334. 
nandense * , 8. 3Ioorc, 333. 
nudifolium, Less., 338. 
ruwenzoriense ''■* , aS'. Moore, 338. 
setosum, Harv., 335. 

Stiililmanni, 0. Hoffni., 333. 
Tayioi’ii , S, Moore, 336. 
tillandsi£efolium, 0. Hoffm., 338. 
midatiim, Less., 338. 

ICelicomyces mirabilis, Peck, 11. 
lielotiella aimeo-coccinea, Be7*k, 31. 

A. Cttrt., mentioned, 109. 
ilelotinm Ccmmchmli, Massee, 92. 
crociniim, Berk, cf 31. A. Cart,, 
102 . , 

Fergussoni, mentioned, 117. 
melleiim, Berk, Broome, 117. 

' nitidulim, Massee, 94. 

■■scierotiokles, 116. ■■ 
virgiiitoriim, Karsten, mentioned, 
'95., 

Hemsley, W. Betting. On the Germina- 
tion of the Seeds of Bavidia involu- 
crata, BaM., 556-559. 

Hemsiey, W. Bolting, and Bearson, H. 
H. W. On a. small Collection of 
dried Plants obtained by Sir Martin 
Conway in the Bolivian Andes, 78-90. 

: - — . The Mora of Tibet or High 

Asia ; being a Consolidated Account 
of the various Tibetan Botanical 
Collections in the Herbarium of the 
Royal Gardens, Kew, together with 
an Exposition of what is known of 
the Flora of Tibet, 124-265, 

Hepatical int eg r {folia, BC., S3, 
lleptapleurum Hoi , Diuni, 498. 


Heptapleuruin hypoleueum, Kurs, 499. 
macropliyllum , Dumi, 499. 
productum , Dmin, 499. 
racemosum, JBeclcl., 498. 
stellatum, CaeTtn., 434 ; mentioned, 
441,444,445,453,462. 
Wallichianum, C, B. Clarke, 491). 
Heracleum Brimonis, 137. 

Heritiera littoralis, DC., 28. 
Plerminium, 229. 

Hernandia, Mcerenlioiitiana, GuilL, 52. 

peltata, Meissn., 62. 

Heteroclmta asteroides, BC., 180. 
Heterokontse, 532. 

Heteropogon contortus, Beauv. ex Boom. 
# Sckidt., 61. 

Heydenia trichophora , A. L, 8/niiE} 
13, 19. 

Hibiscus Abelmoschus, Linn., 2%. 

tiliaceus, Linn., 28. 

Ilierochloa laxa, 138. 
i Himanthalia lorea, Lgngh., Myriactis 
! Areschougii, Batters, growing on, 

I 670-675. 

I Hippophae, 207, 208, 209, 223. 
i Rhamnoides, Linn., 198 ; men- 

! tioned, 138, 139, 218, 246. 

I Ilippuris VLiigaris, Linn., 178; lucii- 
! tioned. 139, 208, 218, 242, 257. 
i Hiptage arborea, Kurs, 487. 

I minor, Diinn, 487. 

Hirneolapolytricha, 11. 

Hochstetteria,, DC., 366. 

Schimperi^ DC,, 366. 

Hohnelia, 30^ 

vernonioides, Sc/memf., 306 ; men- 
tioned, 367. 

Holotrichic, 77. 

Homalanthus pediceliatus, Benih., 55. 
Hoya australis, B. Br., A*l. 

I Humaria bella, Berk, jf' Cart., 13. 

I granulata, /SfiEcu, 117. 

ruberrima, Berk, 4' Broome, 1 17, 
Thozetii, Sacc., 91 . 

Huteliinsia tihet tea, Timms 168. 
Hyalotheca dissiiiens, Brvb., 531 . 
mucosa, 531. 

neglecta, 531. 

Hydnum versicolor, Berk. Broome, 7. 
Hydrangea pubescens, 209. 

vulgaris, mentioned, 101. 
Hydrocharidacese, 56. 

Hydroclatiirus eaucellatus, Borg, 479, 
Hydrocotyle asiatica. Linn., 40. 
Hymenochicte asiiersa, Berk, cf’ J/. A. 
Cwrt.,^. . 

badio-feiTUginea, Lev., 0. 
damsecorni% Lev., 9. 
scabriseta, Cooke, 0. 

Hymenoisena sp., 208. 

Hymenomycetes, 2. 
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Hymeuoseyplia.C(ay;?izc/^<a!e/t, Phillips, 92. 
esaraUx, BerJv,, 116. 
leucopsis, Ber/c. 3f. A. Curt., 
101 . 

‘n-ltidiikt, Phillips, 94. 
viridi-atra, BerJc. M. A, Owrt,^ 
101 . 

Hypecoiim lepfcocarpiim, Hooh. / # 
Thoms., 164; mentioned, 208, 219, 
239. 

li'ypericaceie, 84, 227. 
Hypericophyllum, A Revision of the 
Genus, with JS'otes on certain allied 
Genera of Oonipositaj, by N. E. 
Brown, 120-123. 

Hypericophyllum, Bteetz, 121-123, 
350. , 

angolense, N, E. Brown, 122. 
compositarum, 8 teet 2 },Al 22 ', men- 
tioned, 120, 

congoeiise, iV. Al Brown, 123; 
clatuiu, iVl E. Brozvn, 122, 123. 
scabridum, JV. E, Brown ^ , 122 ; 
mentioned, 350. 

Hypericum dubium, Leers, mentioned, 
372. 

indecorum, K. B. K., 84. 
miiltiflormn, H. B. K., 84. 
mysoi’ense, Heyne, 434 ; mentioned, 
440, 443, 444, 450, 454, 460, 
462. 

perforatum, Linn., mentioned, 
372. 

piiosum, Walt., 454. 
quadi'angulum, Linn., mentioned, 
373 

silenoides, H. B. K., 84. 
tarquense, H. B. K., 84. 
thcsiifolium, H, B. K., 84. 
uliginosLim, H. B. K., 84. 
virgatum, Laon,, 454. 
Hyphomycetes, 11. 

HypochcBris sessiliflora, H. B, JC, 88, 
Hypocrea delicatula, Tid., 18. 

rubiginosa * , A. L, Smith, IS, 19. 
ruhx, Fr., 17. 

Hypolepis tenuifolia, Bernk., 63. 
Hypomyces arenaceiis , A. L. S^nith, 
17, 19. 

Hyposyion colliculosum, Nits., 13, 16. 
eifusum, Mis., 16. 
perforatuu3, Fr,, 16. 
rubigiuosum, Fr,, 16, 

Hysteriacem, 90. 

Iberidella Andersoni, Eook.fi et Thoms,, 
168 ; mentioned, 240. 

Ilex Aquifoiium,hypoderm in sun-leayes 
of, 662. 

opaea, mentioned, 112. 

Impatiens Thomsoni, 137- 


f Iiuperata exaltata, Brongn., 61. 

I Incar villea Bonvaloti, 213. 
cornpacta, 209. 

Principis, 213. 

Incompletae, 226. 

IndicaJ, 570. 

Indigofera Anil, Linn., 34. 

scahridsi , Lnnn, 487. 

Ineffigiata neglecta, West if G. 8, W., 
531. 

Inocarpus edulis, Forst., 85. 
Integrifoli^e, 568, 570. 

Inula, Lmn., 340. 

acervata’-S 8. Moore, 340. 
BaJceriam, 0. Hoffm., 340. 
confertidora, A. Bieh., mentioned, 
342. 

glomerata, Oliver if Hiern, men- 
tioned, 341. 

macropbylla, Seh. Bii)., 340. 
shirensis, Oliver, 340. 

Stuhimanni, 0. Hoffm., mentioned, 
342. 

subscaposa , 8, Moore, 341. 
Welwitschia, 0. Hoffm., mentioned, 
341. 

Inuloideai, 331. 

Ipomcea biloba, Forsk., 48, 

Bona-nox, Linn., 48. 
coccinea, Linn., 48. 
congesta, B. Br,, 48; mentioned, 
23. 

denticulata, Choisy, 48. 
denticidata. Seem., 47. 
grandiliora, Lam., 47. 
nyiiqDheasfolia, Blumc, 48. 
peltata, Choisy, 48. 

Pes-Capres, Both, 48. 
phylloneura, Baker, 48. 
Turpethum, B. Br., 48. 

Iridacem, 199, 228, 246, 250. 

Iris, 207, 210. 
ensata, 208. 

Thoroldii, Baker, 199 ; mentioned, 
220, 235, 246, 255. ■ , 

Irpex mollis, Berk, f 31. A.. Ctirr., 8, 
siniiosus, Fr., S. 

Isaria citrina, Pers., 13. 

clavata, Bitm., 12. 

Isopyrum biternatum, 458. 

grand iilorum, 226. 

Isora samoensis, A. Gray, 42. 

var. glabricalyx, BiirkUl, 42. 

Jardinia plumowsa, Seh. Bip., mentioned, 
313. 

Jasminiim angustifoliinn, Pahl, 436; 

. . mentioned, 443, 452. 
didymiim, Forst, 45, 
simplicifolium, Forst. f., 45. 
Jatropha Ourcas, Linn., 53. 
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Jaumea, Pers,, 120. 

altmima, Klatt, 123. 

|i iingolensis, O. HojBTni., 122. 

5 co}7ipositariim, Benth. & Hook, f., 

122 . 

compodtamm^ Durand & Scliinz, 
123. 

amipositamm, Klatt, 122. 
cwigensls, O. Hoffin., 123. 
elata, O. Hoffm,, 123. 

>■» Johndoni, Bchker, 122. 

^ Oliverij Vatke, 122. 

Juncaceaj, 200, 228, 220, 247, 250. 
Jimcus, 229. 

leueofmlas, Eoyle, 200. 
Tiiemhrcmaceits, HeinsL, 200. 

^ minimus, 231. 

Tliomsoni, Bicchoicm, 200; men- 
) tioned, 236, 247. 

Junipenis, 218, 229. 
communis, 1.38. 
macropod a, 138. 

Justicia prooiimbens, Linn., 430. 
Pseudo-Sabina, 138, 208. 

Kalklium, 207, 208. 

gracile, Fend, 195 ; mentioned, 
208, 245, 25S. 

3{arelinia, 207. 

I Karscliia Blommi, Saec., 107. 

7 ^ lignjota, mentioned, 107.- 

Keteleenia JDavidlana, 655. 

; Fartmei, 054. 

• Kirclmerieila, 554. 

lunaris, 3Ioeb., dSL, 

: obesa, 8chmdlc, 531. 

Kis.senia, mentioned, 81. 

Kleinhoria Hospita, Linn., 28. 

Iineiffia candidissiuiu. Berk, Eav., 8. 
setigera, Fr., 8. 

Knoxia platjcai’pa, Anu, mentioned, 
4t.)i. 

var. birsufca, 436, 440, 451, 

456, 457. 

Kobresia, 150. 

Eojdeana, Bocck., 212. 

If Sargentiana, Hernsl,, 150, 200, 247, 

■ sclKenoides,Eoct*^^ , 200 ; mentioned . 

I 230, 247. 

tibctica, 210. 
iCocliia mollis, 208. 

Kretzschmaria ccenopus, Snec., 16. 
K}41ingia monocephala, Roth, 59. 

I Labiata^ 50, 89, 194, 226, 228, 229, 

_ 246, 260, 251. 

Laccadiye and j^Ialdivc Islands, List 
of' Marino ilgm eoUoctcd at t.hc, by 
4. 8. Gardiner. By Etliel S. Barton 
(Mrs. Antony Gepp), 475-482. 


Laclinea barbata, 13. 

stiotica, 13. 

Lactuca, Tourn., 367. 

Deasvi, 8. Moore, 188 ; moiitioiied, 

243,255. 

lilicata, JDiuthie, 513. 
glandulifera, Hook.f., 367. 

Henryi * , Bunn, 512. 
humifusa ^ , Dimn, 512. 

Lessertiaiia, 0. B. Clarke, 1S9 ; 

mentioned, 139, 243. 
maerorhiza, Hook. f„ 513. 
paradoxa, 8ch. Bip., 367. 

Prattii , Bunn, 513. 
racemitera, Hook.f., 512. 
rapuncnloides , Bitmi, 512; men- 
tioned, 137. 
scoria, Mig., 512. 
stolonifera, A. drag, 512. 
umbrosa , Bunn, 513. 

Lageno23bora Billardieri, Cam., 43f> ; 

mentioned, 443, 452, 457. 

Lagerhoima sphem^ospora, Sacc., 106. 

Lagotis, mentioned, 150, 209, 229. 

braobystachya, Maxim., 193 ,* men- 
tioned, 245, 258. 

decumbensj^if^r., 194; mentioned, 

231, 235, 245. 

glauca, J. Gaertn., 194 ; mentioned, 

139, 245. 

var. kunawurensis, HooJe, 

194. 

Lambertiana, mentioned, 569. 

Lamium riiomboideum, Bentk,, 195 ; 
mentioned, 245. 

Lancea fcibetiea, mentioned, 209. 

Landtia, Less., 363. 

Eiippeiiii, Benih. cf Hook, f, 363. 

Zarix mienca/iia, 685, 630, (>38. 
dahufim, mentioned, 642, 653, 
decidua, 

japonica, 634. I 

GnffitMi, 654, ^ j 

Lyalli, %h4:. , .. ' j 

leptolexns, 634, 641, 643, 645, 651 . . I 

occidentalis, 654. ' '' 5 I 

Lasebia ^Jezizmfonnis, Berk. M. A, n j 

Cur^., 7. ■ ' " ; j 

tremeiiosa, Fr., 7. ■ ■] 

Lasiagrostis, 207. | 

mongholioa, Trin. et Eupr., 202 ; 

mentioned 139. 'll 

splendens, 208, ' I 

tremula, Eupr,, 203. ' I 

Lasiosiphon erioce^ibalus, Beene., men- I'J j 

tioned, 444, 450, 451, 455, t | I 

— var. zeylanicus, 436. 

Latifoliie, §, 362. ' ^ 

Lathyrus articulatus, mentioned, ftnote 
267. 

tuberosiis, mentioned. 658. 
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Lauracea.*., 52. 

Laiireiicia sp., 481, 482. 

Lauriis Benzoin, mentioned, 110. 

Sassafras, mentioned, 110. 
Lavenders (Sea), British (G-. Olaridge 
Bruce), 66-77. 

Leeanidmi Imckim, Laiiibotte, 105. 
Legiiminosie, S3, 85, 146, 171, 215, 222, 
226, 241, 250-253. 

LentibulariaceaB, 228. 

Lentinus Lecomtei, Fr., 2. 

Lenzites applanata, Fr., 3. 
calvescens, BerJc., 3. 
exilis, KlotzscJi, 3. 
repanda, Lr,, 3. 
striata, Smarts^ 3. 
subcervinusjj^tfy^. ^' M. A, Curt,, 3. 
villosus, Klot:ssc}i, 3. 

Leontodon Kunthiana, Wall., 186. 

leitcantkus, Ledeb., 188. 
Leontopodiiim alpinum, Ccm., 181 ; 
mentioned, 207, 226, 231, 234, 
243, 257. 

var. Stracheyi, Hook, f., 181. 

Stracheyi, C, B. Clarice, 181 ; men- 
tioned, 243. 

Lepidella, §, 314. 

Lepidium capitatum, Hook.f. et Thoms., 
168 ; mentioned, 137, 232, 240. 
cordatum, Wilkl., 168 ; mentioned, 
240,258. 

latifolium, Linn., 168 ; mentioned, 
240. 

Lepironia mucronata, JRivh., 59 ; men- 
tioned, 22. 

Lespedeza cystisoicles, Benih., 488. 
lanceoiata * , Bunn, 488. 
latifolia ^ , Bunn, 488. 
velutina, Bunn, 488. 

Leucas flaceida, B. Br., 50. 

Lkheno'psis 7nagnijica, BslCc., 105. 
Liebmaimia Harveyana, J. Agh., men- 
tioned, 478, 479. 

Laccadivarum ^ , Barto^i, 478, 
482.^ 

Ligularia, §, 505. 

Ligularia oiana, Beene., 184. 

Ligustruin Walkeri, Beetle., 436; men- 
tioned^ 443, 451. 

Liliacem, 57, 190, 228, 229, 246, 250. 
Limoniiim, Tourn., 73, 77. 
aiiricnlmfolium, Valil, 77. 

var. Bodartii, 77. 

lyclmidifoliuni, 0. Kmitse, 77, 
occidentale, 77. 

var. intei-medium, 77. 

T'axi^OYum, 0. Kunt;:e,T7. 
reticulatum, Mill,, 77. 
vulgare, MilL, 77. 

var. pyramidale, 77, 

Lindelofia Benthami, Hook./., 140, 212. 


Lindsay a ensifolia, 63; mentioned, 

22 . 

Linneaii Specific Names, The Use of, 
by Henry Groves and Jas. Groves, 
3fe-374. 

Linociera paucifiora, 6'. B. Cla^'ke, 45. 

Linum, mentioned, 558. 

Liquidambar, mentioned, 115. 

Lithotbamnion, mentioned, 476. 

Litsea zeylanica, Nees, 436 ; mentioned, 
444,451. 

Littledalea, Hemsl., mentioned, 152. 
tibetica, HemsL, 204 ; mentioned, 
236, 247, 258. 

Loasa clmgidtensis, Meyen, 85. 

Loasacese, 85. 

Lobelia naiia, H. B. K., 88 ; mentioned, 
83. ^ 

iiicotianmfolia, Heync, 436 ; men- 
tioned, 446, 449, 457. 

Loganiacece, 47. 

Lonicera, On the Syiianthy in the 
Genus, by E. A. Newell Arber, 463- 
474. 

Lonicera, mentioned, 141 , 208, 209. 
alpigena, Linn., mentioned, 137, 
465,467-472.^ 

angustifolia, Wall., mentioned. 
468. 

arborea, Bolss., mentioned, 469. 
Auoberi, Jaiih. tj’ S-pach, mentioned, 
470. 

bracteata-, Boyle, 180. 
bracteolaris, Boiss. cii* Buhsc, men- 
. tioned, 466. 

cserulea, Linn., mentioned, 469- 
473. 

emrulescens, Bipp., mentioned, 
466. 

calcarata, Hemsl. , mentioned, 46S. 
Oaprifolium, Linn., 464. 
caucasica, mentioned, 469. 
Chamissoi, Bunge, 46S. 
chlamydophora, C, Koch, meii- 
tioned, 469. 

ciiiata, Milhl,, mentioned, 466. 
conjugalis, Kell., mentioned, 46S. 
decipiens, Hook. /. if Thoms., men- 
tioned, 466. 

discolor, Lind/., mentioned, 468. 
Ferdmandi, Fnvnvh.. mentioned, 
470. 

fiavescens, Bip27n mentior.ed, 469. 
fioribunda, Boiss. 4* Buhse, men- 
tioned, 466. 

fragrantissima, Lbidl. 4* VaoA., 
mentioned, 466. 

glauca, Hook. f. 4' Thoms., 140: 
mentioned, 137. 

Glebni, F. Schmidt, mentioned, 
468. 
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Lonicera glufcinosa, Vis., mentioned, 4(i8. 
gynochlamydea, Hemsl., men- 
tioned, 470. 

kellenica, Orph,, mentioned, 46>6. 
liispida, ValL, 180 ; mentioned 
209, 217, 242. 

liypoleuca, Berne., mentioned, 470. 
iberica, C. Koch, mentioned, 469, 
470. 

involucrata, Banks, mentioned, 
469,470. 

Kesselringi, Begel, mentioned, 
468. 

leiopbylla, A. Kern.^ mentioned, 
466. 

ligustrina, Wall., mentioned, 470. 
Maacki, Maxim., mentioned, 469. 
Maximowiczii, Maxim,, men- 
tioned, 466. 

microphjdla, Willd., mentioned, 

468. 

miniita, BataL, mentioned, ftnote 
470. 

nigra, Linn., lyientioned, 466, 

469. 

oblongifolia, Hook:, mentioned, 
468. 

obovata, mentioned, 137. 
orientals, Lam.., mentioned, 468. 
parvifolia, Edgevj., mentioned, 
■ 209,468. 

Periclymenum, Linn., 464. 
pbylloearpa, Maxim., mentioned, 
466. 

pileata, Oliver, mentioned, 470. 
quinquelocularis, Hardw., men- 
tioned, 470, 

rtipicola, mentioned, 209. 
Schmitziana, Bipp., mentioned, 
468. 

spinosa, Jacq., mentioned, 469. 
8tandisliii, Hook., mentioned, 466. 
szecinianica, BataL, mentioned, 
468. 

tangiitiea, Maxini., oaentioned, 
468. 

Tatarinowii, Maxim., mentioned, 
466. , 

thibetica, mentioned, 213. 
tomenteila, Hook. J. 4* Thorns,, 
468. 

trieiiosantha, mentioned, 213.’ 
vesiearia, Komttr, mentioned, 470. 
Xylosteiim, Linn., 464, 465, 467. 
Lorantiiacete, 52. 

Loranthus insularum, -4. Grag,i)L 
Liipinus, mentioned, 82, 85. 

Lychnidea, Bill., mentioned, 72. 

Lychnis apetala, Linn., 169 ; mentioned, 
226, 230, 240. 

brachypetala, Hort. BeroL, 140. 


Lychnis macrorhiza, Bogle, 169 ; men- 
tioned, 240. 

Lycinm turcomanicum, mentioned, 
207, 208. 

Ly cogala, mentioned, 117. 

Lycoperdoii fuligineum. Berk. # 
Oiirt., 2. 

leprosum, Berk, Bav., 1. 
pyriforme, Schaeff., 2. 

Lycopersicum esculentiim, mentioned, 
472. 

Lycopodiacem, 62. 

Lycopodium cerniium, Lhm., 62 ; men- 
tioned, 22. 

Lyngbya limnetica, Lenim., 534. 
versicolor, Qomont, 534. 

Lythracem, 39. 


Maba elliptica, Forst., 45. 
lateriflora, Hiarn, 45. 
samoensis, Hiern, 45. 

Macaranga Harveyana, MuelL Arg,, 
54. 

Macromitrinm sulcatum, mentioned, 
100 . 

MsBsa nemoralis, DC., 44 ; mentioned, 

21 . 

Magnolia glauca, mentioned, 92. 

Henryi * , Dunn, 484 ; mentioned, 
483. 

pterocarpa, Boxh., 484. 

Maldive and Laccadive Islands, List 
of Marine Algas collected at the, 
by J. S. Gardiner. By Ithel S. 
Barton (Mrs. Antony Gepp), 475" 
I 482. 

I Mallomonas acaroides, Bertg, men- 
! tioned, 521, 523. 

Malvaceie, 27, 84. 

Malvastrum flabellatum, Wedd., 84 ; 
mentioned, 80. 

Manibot utilissima, Pohl, 54 ; men- 
tioned, 22. 

Marasmius rigid us, Mo 'nt, 2. 

rotalis. Berk. Broome, 2. 

Mariscus albescens, Oaiidich., 58. 
cyperinus, 58. 
fl'abeliiformis, .H". I?. A., 58. 
Sieberianus, 58. 

Marsea, Adams., 327- 

abyssinica, Sah. Bip., 329. 
homumsis , S. 3Ioore, $28. 
Celebris* , S. Moore, 329. 
pyrrhopappa, Hiern, 327 ; men- 
tioned, 328. 

ruwenzoriensis * , S, Moure, 

■ ;327, . ' , 
spartioides, 328. 

subscaposa, O. Hojfm., 328. 
j variegata, Sck. Bip . , 328. 
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IMBX, 



Massee, George. Bedescriptious ot‘ Ber- 
keley’s Types of Fimgi, Part II., 
U0-ii9. 

Masters, Maxwell T. A General View 
of the Genus Finus, 5d0-659. 
Mechanical Stimulus, Electric Eesponse 
in Ordinary Plants under, by Prof. 
J. C. Bose, 275-304. 

Meconopsis horridula, Hook, f. # 
Thoms., 164; mentioned, 220, 
222, 232, 239. 

integrifolia, Fmmh., 164 ; men- 
tioned, 209, 239, 258. 
punicea, mentioned, 209. 

Medicago dentioulata, WlUd., 85. 
Melanthera, Bohr., 344. 

acuminata * , 8. Moore, 344. 
puugens, Oliver if Eiern, men- 
tioned, 344. 

Mclastomacem, 25, 39, 

Meiia Azedarach, Lmn., 31. 

Melocbia odorata, Forst., 28. 

Melodiniis scandens, Seem., 45. 

Yitiensis, Bol/e, 45. 

Melosira granulata, Balfs, 535. 
Memecylon Harvey i, fern., 39;- men- 
tioned, 25. 

Menispormaceae, 26. 

Meridiana, Hill, 362. 

diffusa, B^reng., 362. 
Merismopedia glauca, Hag., 534. 
Meryta macrophylla, 8eem., 40. 
Micrasterias, Agh., 538. 
americana, Balfs, 526. 
conferta, Lund., 525, 553. 
cruciata, (?. G, Wall., 552. 
denticulata, Breb., 525. 
furcata, AgL, 526, 553. 

Jenneri, Balfs, 526. 

Murray! "‘‘ j W. f G. 8. Wesl, 538; 

mentioned, 536, 554, 555. 

— — var. triquefcra * , W. cf G. 
■8. West, 538; mentioned, 526, 
655. 

papillifera, Breb., mentioned, 

538. 

2 )innatifida, Balfs, 526. 

var. trigona, West, mentioned, 

539. 

radiosa, Balfs, 538 ; mentioned, 
525. 

var. ornata, Hordsf., 538; 

mentioned, 525. 
rotata, Balfs, 525. 

Microcystis elabens, Kilt::., 534. 

incerta, Lemm,, 534. 

Mieroglossa, 1)C., 326. 

angoleusis, var. linearifolia, 0. 

Hoffhi., mentioned, 327. 
deiisifiora, HoohfiL, 326. 
Elliotii*, 8. Moore, 327. 


Microglossa Hildebrandtii, 0. Hoffm., 
327. 

volubilis, 326. 
zeylanica, JBenth., 436 ; iiieutioned , 
443, 452, 457. 

Microgromia socialis, mentioned, 523. 
Micromelum piibescens, Blume, var. 

glabrescens, Oliver, 30. 

Micromeria boliviana, Bentli., 89. 
Microtrichiim, §, 515. 

Microula, mentioned, 253. 

Benthami, C. B. Clarke, \W2 ; 

mentioned, 138, 146. 
sikkimensis, He7nsl., 192 ; men- 
tioned, 150, I5J, 244. 
tibetica, Benik., 192 ; mentioned, 
146, 216, 235, 236, 244. 

Milamo, Plants found at and near, 137-- 
138. 

Mimosa pudica, Lhm., 36. 

Mimulus luteus, Liim., 89. 
sp., 89. 

Mitrula rufa, Saco., 13, 

Moli -papalagi ” or White Man’s 
Orange, 22. 

Moli Toga” or Tongan Orange, 22, 
Mollissa alligata, Ba'k. f Broome, 98, 09. 
Andropogonis, Berk, f 3/. A. Curt., 

■ 100 . 

apicaiis, BerJe. f Broome, 99. 
Arundinarise, Berk, f M. A, Curt., 
96. 

eiistegiasformis, Berk, f M. A, 
Ciirt., 98. 

exidieila. Berk, f M. A. Curt., 97. 
fracta, Berk, f M. A. Curt., lUO. 
miltophthalama, Berk, f M, A. 

Curt., 96, 97. 
olivaceo-lutea, Berk., 97. 
peristomialis, Berk, f Broome, 99. 
saccharifera, Berk., 114. 
stra77ii'mimi, Phillips, 95. 
Momordica Oharantia, 39. 

Monocoty led ones, 226, 

Moore, Spencer Le M . A Contribution 
to the Composite Flora of Africa, 
305-367. 

Morina Coultei-iana, Bogle, ISO ; men- 
tioned, 242. 

Morhula citrifoiia, Linn., 42. 

Forsteri, 8ee?7i., 42. 

Moiigeotia elegantula, 524. 

spp., 524. 

Mucuna gigantea, VC., 34 ; mentioned, 

22 . 

Mulgedium tataricum, 207. 

Mussmnda frondosa, Lbni., 40; men- 
tioned, 456, 400, 462. 

var. zeylanica, 436, 

Mutisiacem, 82, 365. 

Mycena citrinellu, 2. 


Mjriactis Aresoliougii, Batters, growing 
on Himanthalia lorea, 670-675. 
pulvinata, mentioned, 673. 
stelliilata, Batters, mentioned, 673- 
675., 

Myriacfcis Aresciiougii and Ooilodesme 
oalifornica, Notes on, by May Batb- 
bone, 670-675. 

Myricaria elegans, Boyle, 170; men- 
tioned, 139, 240. 

germanica, Desv., Yar. prostrata, 
Thiselton-DYer, 170; mentioned, 
145,207,208. ^ 

prostrata, IToo^'./. cf Thoms., ViO-, 
mentioned, 217, 233, 240. 

Myriopbyllum alterniflorum, men- 
tioned, 256. 

spicatimi, mentioned, 266. 
verfcicillatum, L 'mn., 178 ; men- 
tioned, 218, 233, 242, 256, 257. 

Myrsinacete, 44. 

Myraine capitellata, Wall,, mentioned, 
450, 451, 455. 

yar. lanceolata, 436. 

Myrtacem, 37* 

Myxophyceai, 534, 535. 


Nabela collaris, 523. 
flabellulum, 523. 

Naiadacem, 58, 200, 229, 247, 250. 
Nardostacbys eTatamansi, 137. 
Nasturtium officinale, mentioned, 558. 

tibeticum, 209. 

Navicula alpina, Kilts., 583. 
diTergens, Ralfi, 532. 
elliptica, Kilts., 533. 

Yar. minima, F, Hoitttc, 533. 

gibba, Kitts., 532. 
major, Kiits., 533. 
nobilis, Kiits., 533. 

Nectria chrysocoma, BerL 4’ Kogl, 17. 
iaiticolor, Berk, cf Curt., 17. 
Bussellii, Berk. 4‘ Curt., 17. 
sanguinea, Ft., 17. 

Nelitris Forsteri, See7n., 37. 

Ne]}eta, meiitioned, 254. 
bracteata, 138. 

decolorans, HemsL, 194 ; men- 
tioned, 235, 245, 255. 
discolor, Uoijlc, 194 ; mentioned, 
137,245. 

longibracteata, Benth., 194 ; men- 
tioned, 21 1), 235, 245, 
spicata, mentioned, 137. 
supina, Steven, 194 ; mentioned, 
139, 245. 

thibetica, Benth., 194 ; mentioned, 
139, 231, 245. 

Thomsoiii, Benth., 195 ; mentioned, 


Nepbrocytium Agardbianum, A%., 
531. 

lunatum, West, 531. 

Nepbrodium acuta, Prcsl,-^ 64. 

var. rufescens, 64. 

dissectum, Desv., 64. 

• invisum, Carr nth., 64. 
latifolium, Baker, 64. 
inolle, Desv., 64. 
iinitum, i?. Br., 64. 

Netriiiin Digitus, Itsigs. 4’ Bothe, 524. 
Nidorella, Cass., 326. 

microcepbala, Steeis, 326. 
pedunculata, Oliver, mentioned, 
326, 329. 

resedifolia, DC., 326. 
solidaginea, Hiern, mentioned, 
326. 

Welwitsebii ^ , S. Moore, 326. 
Nintova, Sweet, 463. 

Nitraria, mentioned, 207, 208, 210, 
223. 

Sebobeii, Lbm., 171 ; mentiond, 
217, 241, 256, 258. 

var. orgyalis, 208. 

Nitzsebia Palea, W. Sni., 534. 

Nostoc microscopicum, CarnL, 534.^ 
Notholca longispina, KeUicoU, 523 ; 

mentioned, 521. 

Notonia, D6'., 353. 

abyssinica, Bich., 353. 
coceinea, Oliver 4' Burn, 353. 
Grrantii, Oliver cf Hiern, 353. 
Gregoni , S. Moore, 3t)St 
tracbycarpa, Kotsehy, 353. 
Nyctaginacese, 51. 

Nysaa, mentioned, 559. 


Oebrosia elliptica, LahilL, 46. 

parviJOlora, Henslow, 46^ 

Ocimum Basilicum, Lmi., 50. 
CEdogonium spp., 524. 

(Enantbe linearis, 496. 

rivularis ^ , Dunn, 496. 
sinensis , Dw?, 496. 

Olacaceae, 31. 

Oldenlandia icetida, Forst., 40. 

Heynii, O. Don, 436 : mentioned, 
439, 440, 448, 457, 462. 

Oleaeeas, 45, 228. 

Gilgolepis, I, 363. 

Ombrophila liiacina, 1\ A. Karst,, 15. 

peilucida * , A. L. Smith, 14. 
Onagracem, 140, 227, 249. 

Ondetia, 342. 

linearis, 342. 

Oocystis solitaria, Wittr., 531. 
Opercularia, synantby in, 472. 

Opbibey timn bicuspidatum, Lemm., 

. 582 .,., 


ms , mmx. 


Ophiooytiiiiii capitatiim, Wolle, 533. 

cochleare, A. Br., 532. 

Ophioglossiim pendulum, Linn., 65; 
mentioned, 23. 

Oplisinenns compositiis, Boem. 
Scktdt., 60. 

Orbilia exidiella, Ber/c. M. A. Curt, 
mentioned, 98. 

luteo-rubella, P. A. Karst,, 15. 
rufula, mentioned, 115. 

Orchidacege, 25, 56, 228. 229. 

Orchis latifblia, 227, 252. 

salina, 208, 228, 252. 

Oreopkiia sessUiflo7^a, D. Don, 88. 
Oreosolen, 253. 

unguicLilatus, HemsL, 193, 235, 
245,355. 

Origanum rulgare, 137. 

Orithya, §, 150. 

Ormosia gracilis, Frain, 492. 

striata , Bmm, 492. 

Ormthomlmri pmciflomm, Turcz., 
199. 

Orobanchaeese, 228. 

Orobanche Epithymum, 137. 
lateralis, Stapf, 203. 

Oryzopsis sequiglumis, Stmoheij, 139; I 
mentioned, 203. ■ 

lateralis, 247. 

Oscillatoria tenuis, 535. 

Osyris arboi’ea, 436, 462; men- 
tioned, 440, 443, 446, 450. 

Oui'isia, mentioned, 82. 

muscosa, Bentli., 89. 

Oxalis comic ulata, Linn., 436 ; men- 
tioned, 439, 440, 452. 
lotoides, H. B. K., 85. 
medicaginea, H. B. IC, 85, 
pichinehensis, Benth., 85. 

Oxyria digyna, 231. 

Oxytropis, 207, 215, 216, 254. 
aciphylia, 208. 

cachemirica, Cambess., 173, 233, 
241. 

cbiliopliylla, Rople, 141, 174. 
densa, Benth., 173, 233, 241. 
fllacialis, Benth., 174. 
lapponica, Gaud., 174, 233, 241, 
256. 

microphylla, DC., 174, 216, 233, 
241. 

physocarpa, HemsL, 174. 

8tracheyana, Benth, 139, 174, 233, 
241. 

tatarica, Ca.mbcss., 174, 224, 233, 
241. ' 

tibetica, Beiith., 174. 
tragacanthoides, 207. 
sp})., 209. 


f Palmm, 57. 

I Pandanaceaj, 58. 

Pandanus, mentioned, 21. ^ 
odoratissiinus, , 58. 

Pandorina Morum, Borp, 535. 

Panioum ambigutim, Trin., GO. 
pilipes, Kees, 60. 
sangiiinale, 60. 

j Paiius caiitharelloides, Mont., 2. 
torulosus, Fr., 2. 

Papaveraeem, 164, 227, 229, 239, 250. 
Papilionacem, 456. 

Parietaria debilis, 138. 

Parinarium insularuin, A. Grap, 36. 
laiirinum, A. Gray, 36. 

I Paritium tiliaceum, from Vavau, men- 
I tioned, 21. 

I Parkin, J., and Pearson, H. H. W. 
The Botany of the Oeylon Patanas, 
II., 430-462. 

Parnassia ovata, Ledeh., 138, 176, 241. 

trmervis, Driicle, 176. 

Parrya, 254. 
ciliaris, 212. 

e.xscapa, C. A. 3fep., 165, 226, 230, 
240. 

lanuginosa, Hook.f. j* llioms., 165, 
232, 240. 

macrocarpa, B. Br., 165, 222, 230, 
240. 

prolifera, Ma-^rim., 165, 232, 240, 
255. 

yillosa, 209. 

Pasaaia, §, 518. 

Paspalum sorobieulatum, Linn., 60. 
Passifloracem, 39. 

Patella stygia, Sacc., 107. 

Patellaria ata, 107, lapsu = lata. 

aureo-coccinea, Berk, cf 31. A. 
Curt., 108. 

Bloxami, Berk, in kerb., 107, 118. 
clavispora, Berk, cf' Broome, 106. 
eongregata, Berk, tf' 3L A. Curt.,: 
103. 

constipate/, Cooke, 105, 
lala, Berk,, 118; Berk, in herb., 107. 
iivida, Berk, if Broumc, 105. 
liirida, Berk. A 31. A. Curt., 109, 
118. 

recisa, Berk, tf M. A. Curt., 100. 
sphajrospora, Berk. 6' 31. J. Ct/rt., 
106 . 

stygia, Berk, if 31. A. Curt., 107, 
118. 

tasmunica, Berk., 108, 118. 

Bebm, 105. 

Patellia Adamsoiii, Berk., 117. 

Patinella lurida, Berk. 4' M, A. Curt,, 
mentioned, 109. 
tasmanica, Sacc., 108. 
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Pearson, H. H. W. On a small Col- 
lection of Dried Plants obtained by 
Sir Martin Conway in the Doli^an 
Alps. See Hemsley, W. Botting, 
78-90. 

On some Species of Disoliidia 

with Double Pitchers, 375-389. 

and Hemsley, W. Botting, The 

Flora of Tibet or High Asia, &c., 
124-265. 

and J, Parian. The Botany of 

V the Ceylon Patanas, II., 430-463. 

Pediastrum Boryanum, 531. 

duplex, Meyen, 531. 

Tetrax, Balfs^ 531. 

Pedicularis, 209, 219, 222, 229, 254. 

! alaschanica, 192, 245. 

I var. tibetica, 192. 

batangensis, 213. 

cheilanthi folia, Schrenk, 138, 192, 

! 208, 235, 245. 

dolichorrhiza, Schrenk, 212. 
longiflora, Buclolph, 193, 245. 
megalantba, 137. 
micropbyton, 213. 

Oederi, Vahl, 193, 245, 257. 
Przew^alskii, 193, 235, 

245. 

rhinanthoides. Schrenk, 138, 193, 

'I 235, 245. 

tubiflora, Fiseh., 137, 193. 
i^exsieolor, Wahlenb., 138, 140, 
193. 

zeylanica, Benth., 436, 455, 456, 
458, 460. 

Pegolettia, Cass., 342. 

.seriegalensis, 342. 
Pelargonium, mentioned, 278. 

Pellisa geraniaiblia, Fee, 518. 

squamosa , ffope 4' 0. H, Wright., 
518. 

Pern phis acidula, ihraA, 39; from 
Tavau, .mentioned, 21. 

Peniophora cinerea, Cocke, 10. 
papyrina* Cooke, 10. 

Yosm, Massed, 9. 

Peiiium Libelliila, Nordst,, 524. 

minutum, Cieve, 524. 

Pemiisetiun flacciduin, Griseh., 202, i 
247.' 

Pentapanax parasitieum, Seem., 498. 
vertieiliatmn4* , 

Percivol, Prof, John. Silver-Leaf Dis- 
ease, 390-395. 

The Occurrence of Oalciiim- 

I oxalate Crystals in Seedlings of 

{Trifoliipn hyhridmn, Linn.), j 

j 396-402. *■ j 

I Perdicium, I/imi., 367. ! 

f ahyssiniciim, Hiern, 367. j 

f Jameson i, Bolus, S{>7. i 


Perezia, mentioned, 82. | 

ccerulescens, Wedd., 88; men- | 

tioned, 82. ^ ; 

Peridinium tabulatnm, 536 ; men- ! 

tioned, 523. 

Willei, Huitfeldt-Kass., 521, 523. 

Peucedanum Hystrix, Bunge, men- 
tioned, 179. 

Malcolmii * , Hemsl. 4' S. W. 

Pearson, 154, 179, 233, 237, 242, 

255. 

medicLim * , Dunn, 496. 
pra?ruptoriim , D%mn, 497. 
terebinthaceum, Fiseh., 496, 497. i 

Peyssonellia rubra, J. Agh., 482. 

Pezicula, viridd-aira, Saee., 101. 

Peziza albo-tecta, Berk, cf M. A. Curt., 

117 . : 

alligata, Berk. 4' Broome , 118. ' 

Andropogonis, Berk. 4' M. A. Curt. i 

118. j 

apicalis, Berk. 4^ Broome, 118, j 

Archer i, Berk., 95. I 

Bloxami, Berk. 4'' Broome, 117. 
byssigena, 96. j 

Carmichaeli, Berk., 91, 118. j 

ceratina, Berk., 95. | 

dilora, 115 j 

crocitincta, Berk. & M. A. Curt., f 

115. '■;! 

cruenta, Schweinitz, 114. j 

elaphines, ^ 90. i 

eustegiaefbrmis. Berk. 4' M, A. i: 

Curt., 118. ; 

exidiella, Berk. 4' JL A. Curt., 118, j 

furfuripes, Berk. 4’ M, A. Curt., I 

- 94,118. „[. 

herpotricha, Berk., 117. ! 

ilicincola, 4' 118. j 

leueopsis, 118. 1 

nitidula, Berk. 4' Broome, 93, 118. i 

^YoiYxxsn., Berkc. 4' A. Curt.Cd)!.. j 

Tegalis, Cooke & Ellis, 115. I 

Schw’einitz, 114. ^ 

soieniiformis, Berk. 4' Curt., j 

■■116. ' ■' i 

Straminum, Berk. 4" Broome, 94. j 

tela, 4’ M. A. Curt., 117. ! 

Thozetii, iJcryfc., 91, 118. | 

Vectis, Berk. 4* Broomi\ 92. l 

viridi-aira, Berk, 4' Af. A. Curt., I 

118. ; 

xylariicola, Berk., 102. f 

(Fibrina) pomicolor, Berk. 4 Bar., i 

.:116, ^ '■ 

(Geopyxis) subgraniilata. Berk. 4* f 

M.A. Curt, 117. ' , : 

(Humaria) ruberrima, Berk. 4' 

Broome, 117. 

(Hymenosevpha) exarata, Berk,. 

116 . ‘ ' 
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Peziza (Hymenoscypha) leucopsis, Berh. 
^-:M, A. Omt., 101. 

) viridi-atra, Berk, M. A. 

aM<,101. 

(Mollisia) alligata, Berk. 4" Broome, 
98. 

/ ) Andropogonis, Berk. 31. 

A, Curt., 100. 

— ) apicalis, Berk. 99. 

(. — Arundinarise, Berk. 4 
A. Ourt, 96. 

f — eustegiseformis, Berk. 4 -^7, 
A. Curt, 98. 

( ) exidiella, Berk. 4 

Curt, 97. 

) fracta, Bej'k. 4 3f. A. Curt., 

100 . 

) miltophthalma, Berk. 4 -^7. 

A. Curt., 9^. 

( ) olivaeeo-lutea, Berk., 97. 

^ ) peristoinialis, Berk. 4 
Broo7ne, 99. 

) .^acclianfera, Berk., 114. 

(Patellia) Adamaoni, Berk., 117. 
Bezizella Saco., 115. 

cruenta, Saee., 114. 
esoidieUa, ^ei^Q.\ 97. 
regalis, Sacc., 115. 
soleniiformis, Berk. & M. A, Curt., 
116. 

Phaca, 172. 

Phacidium, elegans, Berk. 4 3i*A, Curt., 

111 . 

elegantissimum, Be7'k. 4 
Curt., 112, 113* 

Jimhatum, Berk. 4 A.Cu7*t., 112. 

pluridens, Bef^k. 4 A. Cti7i.,lll. 
PhfBopbyeea\ 476, 532, 535. 

Pbaius gramdifolius, Lour., 56; men- 
tioned, 22. 

Pbaseolus adenautbus, Cr. F. W. Mey., 
35.' I 

trinervia, Ecyne, 436 ; mentioned, 
452. 

iruxillenm, H. B. & K., 35. 

PUale-a hyssogena, Sacc., 96. 

Carmichaeli, Sacc., 92. 
cei'citina, Sacc., 95. 
fw^furiyes, Phillips, 94. 
leucopsis, Sacc., 94. 
nitidula, Sacc., 94, 

Pbiladeipbus coronarius, 209. 

Pliiomis rotata, Beuih., 195, 235, 245. 
Phlox, mentioned, 72. 

Phragmites communis, Trin., 203, 207, 
208, 219, 247, 257. 

Phyllantbus ramidorus, Aiuell. Ary., 
var. genuinns, Muell. Ar^g., 53. i 
simplex, BCz., yar. yirgatus, 3fuelt i 
Ary., 53. 
sp., 53. 


Pbysalis minima, Linn., 49. 

peruviana, Zi7m.,A9. 
Pbysocblaina grandiflora, Hook., 192. 

prasalta, Mook , 192, 244. 

Bicea alba, 634, 635, 639, 653* 
Aloockicma, 653. 

Fngelmcmni, 654. 

e.rceUa, 633, 634, 636, 638, 647, 
653. 

, var., 637. 

Maximomiczii,%5B 
ALoi'inda, 641, 642, 651. 

634, 635, 638, 643. 
obovata, ^?A, CA3. 

Omorika, 655. 
orientalis, 633, 642, 643. 
polita, 634, 642. 
sitchensis, 638, 640, 643. 
Bmpinella filicina, Diels, 495. 

Tanakm, Diels, 495. 

Pinaster, 571. 

Pinus, a G-eneral View of the Germs, by 
Maxwell T. Masters, 560-659. 

Pinus ahasica, 647. 
ahchasioa, 647. 

Abies, 633, 634, 635. 
acapulcensis, 642. 
adunca, Poiret, mentioned, 595, 
637. 

africana, 634. 
alha ccmadcnsis, 652. 
albicaulis, Enyehn., 588 ; men- 
tioned, 568, 572, 631, 646, 647, 
650, 653. 

Aleoqtdmia, 653. 
alepe^isis, 636. 
alopeciwoides, 650. 
altissmia, Ledebour, 647. 
amahilis, 640, 653. 
amecaensis, 648. 
miw'icana, 634, 635, 638. 
angulata, 648. 

Antomemra, 648. 

Apacbeca, I^ciu/non. mentioned, 
594, 657. 

ApolUnis, 643. 
applanata, mentioned, 612. 
apulcensis, Lindt., 631, 642. 
a^'-ahica, ^S. 

Oiracam^isis, Knight, 650. 

Ararayi, 645. 
araucana, 634. 
arctica, hort., 653, 
aristata, Kngebn., 590 ; mentioned, 
561, 572 ; 631, 651, 652, 655, 
657. 

arizonica, Enqcbn., 602 ; men- 
tioned, 574 , ‘(531, 651, 655. 
Armandi, Franchei, 582: men- 
tioned, 572, 583. 631, 656. 
armena, mentioned, 646, 654. 
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Piniis citlantica, 645. 

1 ^ atrovirens, Eoezl, 052. 

fittenuata, Lemmon, 594 ; men- 
tioned, 573, 621, 044, 646, 

657. 

Auchlcmdi, Loddiges, 650. 
tmd.ntlis, mentioned, 603, 604, 631, 
; 637, 641, 643. 

austriaca, Hms, mentioned, 626, 
639. 

Ayacuite, EJirenb., 579 ; mentioned, 
571, 578, 631, 642, 645, 648- 
651. 

astecaemis, 648. 
hahoreoids, 655. 

; Lac/ihouseana, Eoezl, 652. 

I bahamensis, Griseh., 632; ■ men- 

I tioned, 603, 604, 630, 631, 6.52, 

I 655, 657, 658. 

i balden sis, 637. 

Balfouriana, Miimi/, 589 ; men- 
tioned, 561, 572, o90, 631, 646, 
652,657. 

var. aristata, G55, 

hahamea, 633, 

Been Man a, 576, 620, 634, 630, 
639, 646, 650. 

BecorcMeyi, 647. 

Benthamiana, mentioned, 645, 655. 

• Besserlana, 648. 

hicolor, Maxim., 653. 
bifida, 643. 
himfo folio, 635. 

Bolaoidej'i, 653, 655. 

Bona'parfca, 6.51. 

Booth kma, Eoezl, 648, 652. 
borealis, 636 
Bench ciana, 648. 

Bonrsieri, 647. 
hraehyphylla, 654. 
hraeftypfem, 645. 

Bnmmiiana, 640. 

bnittia, Tenore, 608 ; mentioned, 

I 575, 609, 610, 025, 631, G40, 

658. 

f hidlata, 648. 

Bungeana, ZuccaTmi, 590; men- 
tioned, 567, 572, 631, 645, 646, 
.,659. 

Bnona-paTtca, 648, 
eah'ica, 650. 
ealabrtca, liort., 650, 
callfhrmana,GZ*l, 

ealifornica, Loiselenr, mentioned, 
595, 644, 645. 

Cfdoehoie, 

canadensis, nientioned, 633, 634. 
canalienlaia ?, 651. 

('anariensis, Chr, ■Smithy Jfeltb 
Uerthelot, 593; mentioned, 573, 
592, 031,638, 640. 


L 

I 


Pinus carmnanensis, 641. 

Carrierei, 648. 

Oastanea, mentioned, 612. 
eaucasiea, Fischer, 650. 

Cavendishiana, mentioned, 053, 

654. 

cehennensis, 650. 

Cedrus, 633, 640, 64S. 

Cembra, Linn., 583: mentioned, 

.572, 631, 633, 034, 639, 641, 645^ 

650, 656, 658. 

var. pumila, mentioned. 5S4, 

634,651. 

pygmesa, G4:\ . 

cembroides, Zuccarini, 586; men- 
tioned, 561, 572, 587, 588, 031, 

640, 644, 645, 647, 660, 652. 
cephaloniea, 643. 
chalniaensis, Eoezl, 648, 652. 
cbihiialniana, Kncjelm., .591 ; men- 
tioned, 573, 63i, 645. 
chinensis, Knight, 650. 

Chylla, 641. 
cilicica, 646. 
cinerea, Eoehh, 647. 
damaensis, 653. 

clausa, Chapman, 621 ; mentioned 
576, 631, 655, 65{). 
coarctata, 648. 
coendea, 639. 
colchka, Bootli, 650. 

Colorado, 654. 1 

comnmtata, 654. ! 

Comonfortii, 648, 1 

concolm', 650. 
conglomcrata, 640. 
contorta, 630: mentioned, 

561, 576, 631, 640, 641, 642-647, 

050, 651, 655, 657. 

van. Bolanderi, mentioned, 

630. 

var, Ilendersoni, 657. 

laUfolia, 154. 

var. Murrayana, mentioned, 

630, 655. 

cornea, Eoezl, 652. 
corrugata, Eoezl, 652. 
corsiemm, 641. 

Coulteri, J). Bon, 597 ; mentioned, 

573, 631, 641, 643, 059. 

Craigana, 647. 
cretacea ?, 646. 

cubensis, Grisebach, 003 ; men- 
tioned, 562, .574, 604, 619, 630, 

031, 632, 638, 650, 652, 655, 

657, 658. 

var. anomala, Bowlec, nmn- 

tioned, 604, 658. 

var. tertbrocarpa, Grlsehach, 

mentioned, 562. 603. 653. 655. 
dahurica, 642, 
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Pin us dalmafcica, Visiard, mentioned, 
627,643. 

DmmiaTa, 636. 

JDavidiana, 655. 

JDecamieana, 648. 

De Cmdolleana^ 648. 
decidua, Wall, ex Carri^^re, 647. 
deflem, 651. 

densiiiara, Siehold Zuccarini, 
619; mentioned, 575, 618, 629, 
631, 642, 644, 646, 652, 656. 
dmticulata, 643. 

Deodora, 637 . 
depa.upe.rata, 648, 652. 
dependem, 648. 
detrith, iiort., 653. 

JDevoniana, 642. 

Bichsoni, hort., 647. 
dioica, 639. 

divancata, Bumojit de Courset, 
620 ; mentioned, 576, 631, 635-- 
637, 639, 650. 

Boelleria/na, 648. 
domestica, mentioned, 613. 

Bon Pedri, 648. 

Donnell-Smitbii, Masters, 600 ; 

mentioned, 574, 631, 658. 
Bouglasi, (ySd, 
dumosa,QBS. 

dmrmgensis, Boezl, 648, 650. 
echinata, Miller, 624 ; mentioned, 
576, 631-636, 647, 650. 
Edga,riana, 645. 

edulis, Eng elm., 587 ; mentioned, 
561, 565, 572, 586, 588, 631, 
644, 646, 656. 

var. nionophfUa, 651. 

effiisa, 636. 

Ehrenhergii, mentioned, 645, 648. 
eldarica, Medwejetoi, ^>77, 631, 
658. 

elegans, 648. 

Elliotti, Enqehn., mentioned, 603, | 
655. ^ I 

EhidUcheriana, 648. j 

Eiigelmanni, Lemmon, mentioned, ! 

594, 644, 645, 647, 656. 
enceiorim, 637. I 

CTzerumlca, 650. 1 

Escandoniana, 648, | 

escarena, ()3S. j 

excelsa, Wallioh, 581 ; mentioned, i 
571, 580, 631, 634, 638, 639, 641, 
644, 645, 647. 
esecorticata, 646. 
exserta, 648. 

falciformis, 654. ! 

fasUcosa, 636. | 

Eenzlii, KoiscJiy, mentioned, 026, • 
652. * i 

fertilis. Eoezl, 652, j 


Pinos filifolia, 601 ; mentioned, 

565, 574, 631, 648, 650, 652, 
658. 

Finlay somana, 639, 641. 
Einnfionoskianui, 654. 
jirmxi, 655. 

E'ischeri, 641, 

flexilis, Jcmies, 589 ; mentioned, 
568, 572, 583, 586, 631, 638, 
642, 645, 646, 656, 657. 

j8. macrocarpa, 655. 

var. reflexa, 655. 

Forttmei, 654. 
fragilis, 653. 

'Fraseri,m7,m. 

Fremontiana, 645, 646. 

Friesiana, 651. 
froiidosa, Roezl, 652. 
fiinebris, Komarow. 631, 632. 
Galoehote, Roezl, 652. 

Cieitneri, Roezl, 652. 
genevensis, bort., 647. 
georgica, bort., 650. 

Gcrardl, 642. 

G-erardiana, Wallich. 590 ; men- 
tioned, 573, 632, 639, 041, 642, 
650. 

Ghieshreghtii, bort., 653. 
gibba, mentioned, 612. 
glabra, Walter, 624 ; mentioned, 
576, 632, 634. 
glauca, 634. 
glomerata, 636. 

'Gordmiiana, 645. 
gracilis, 648. 
grandis, 640, 648. 

Greggi, Engelm. MS., 054, 
Grermllem, 645. 

GriffitMi, 647, 654. 

Grozelieri, 654. 

Haageana, 648. 
hagiienoviemis, 654. 
baiepensis, Miller, 606 ; mentioiiecl, 
575, 607, 610, 625, 62S, G31-G38, 
642, 643, 647, 650, 658. 

var. abebasica, mentioned, 

608 . 

var. macrocarpa, mentioned, 

008. 

var. minor, Lange, men- 
tioned, 608. 

var, Paroliniana, Visiani, 

mentioned, 628. 

var. persica, mentioned, 608, 

var. PitliTusa, mentioned, 

608. 

var. sqimniis convexis, 

mentioned, 608. 

var. syriaca, mentioned, 608. 

halepensis, Marschall v. Biebersfein, 
mentioned, 627. 
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Pluus hcmiata, 642, 648. 

Hamiltoni, 644. 

Harry ana, 655. 

HarLwegi, Linclley. 600 ; iMentioned, 

574, 632, 642, 645, 648-653. 
Hekh'eichii, Christ, mentioned, 

626, 628, 652. 
helenica, liort., 654, 

Henclersoni, 

Henryi, Masters, 618; mentioned, 

575, 632, 657. 
heteroriiory)ha, 648. 
lieterophylla, mentioned, 604, 630, 

638, 645, 646, 657. 
liierosolymitana, Diiharnel, 606, 
633. 

hlrtella, 688. 

bispanica, Flukenet, mentioned, 
625. 

JiolophyUa, 654. 
bomolepis, 643. 

Ilookeria'na, 655. 
horizontalis, 648. 

Iloseriana, 648. 

Hudsoni, 636. 

Iludsonia, Foiret, mentioned, 620. 
Hudsonica, Pariatore, nieiitioned, 
620, 654. 
humilis, 639. 
humistmta, 653. 
k iisqnilucaeusis, 648. 
ii/Jiei'a, 648. 

inops, Aiton, 562, 576, 623, 635, 
638, 640, 642, l>44, 653. 

— — var. clausa, Erigeini., 621, 

655. 

(virginiana), 632. 

insk/uis, I>. Don, mentioned, 573, 
.595, 596, 641, 651. 
insiy^ils {see radiata), 632, 643. 

var. maeroearpa, Harttmg, 

mentioned, 59(), 644, 

var, radiata, 632, 643, 

656, 

insu laris, EndL, 591 ; mentioned, 
Oi3, ()32, 641, 644, 645. 
Intermedia, 641. 
inierposita, 048. 

Istacihiiailli, 648. 
italica, mentioned, 627. 
japonica, hort., 634, 642, 647, 653, 
654. 

Jeil-reyi, Lemmon, mentioned, 594, 
646, (>51, 655. 

{see pondorosa), 632. 

pHoensis, 643. 
dost a, 648. 

Kaempferi, 640. 
l'((.inis(diatkica, 645. 

Kasqa, 654. 

Kef/r/ii, <H8, 652. 
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Kliasya, Boyle, 502; mentioned, 
573. 632, 643, 645. 

Khutrow, 642. 

Kochiana, 646. 

koraiensis, Sieh. ei Zucc., 582 ; 

mentioned, 572, 584, 632,634,644. 
Krelagei, 652. 

Iceta, 636. 

Icevigata, 656. 

Laiiibertiana, Fouglas, 577; men- 
tioned, 564, 585, 571, 589, 632, 
639, 657, 659, 

■ var. hrevifolia, 645. 

var. minor, 656. 

var. purpurea, 657* 

lanceolata, 636. 
laricina, 634. 

Laricio, Foiret, 624 ; mentioned, 
569, 576, 591, 606, 60S, 610, 
613, 617, 626, 632-653. 

subsp. austriaca, Endlloker, 

mentioned, 626, 628. 

calabrica, 628. 

geiiuina = Poiretiana, 

628. 

karamana, 628. 

Massoniana (= Tliuu- 

bergii), 628. 

nigricans, Christ, men- 
tioned, 626. 

pyrenaica, 623. 

rubra, 628. 

taurica, 62S. 

var. angu.stisquaina, men- 
tioned, 625, 62(), 641. 

— — var. calabrica, Felamarre, 
mentioned, 627. 

— — var. cebeiuiensis, mentioned, 
625, 647* 

— — var. ciliea, Kofschy, men- 
tioned, 627. 

— — var. leptophylla, mentioned, 
625. 

— — var. monspelicnsis, men- 
tioned, 625. 

var. nigricans, FarhUnra, 

625 ; mentioned, 626, 627, 653. 

var. orieutalis, Kots^jhy, men- 
tioned, 627. 

■ var. 6. Pallasiana, Endl,, 

mentioned, 625, 627. 

- — var. l\iroliana, I'iskmi, men- 
tioned, 628. 

var. pindica, FormaneJc, men- 
tioned, 627, 657. 

— var. a. Poiretiana, Antoine, 
mentioned, 625, 

— var. pyrenaica, Laqqeyronse, 
mentioned, 608, 609, 625-627, 
636-638. 

3f 
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Pinos Larieio, var. Salzmanni, men- 
tioned, 625, 

— ■ — var. /3. teniiifoiia, mentioned, 

, 625., ^ ■ 

Larieio, Koch, mentioned, 626. 
Larido, Santi, 621, 632-666. 

Larix, 633, 634. 
lasiocarpa, 6^2. 

latifolia, Lemmon, mentioned, 594, 

656. 

latisqiiama (sp, dub.), 632, 656. 
Latteri, 646. 

Lawmii, 652. 

635. 

LedehoiirH, 

leiophylla, Schiede Beppe, 601 ; 
mentioned, 574, 632, 640, 618, | 
649, 650. I 

Lemo7iiana, 640, I 

Lerdol, 64S. I 

Lerot/i, 649. ' j 

leucodermis, Antome, mentioned, | 

626, 652. I 

leucosperma, Maximowicz, 631 ; ! 

mentioned, 209, 577, 632, 656. | 

Lindleycma, 646. | 

Liayeana, SchhchteJidal, mentioned, ' 
587, 641, 651. I 

Loueleuriana,OxrnhY^, mentioned, j 
609, 647. I 

long! folia, 592; mentioned, | 

573. 630, 632, 636, 637, 649, ! 

657. 

lophosperma, 651. 

Lo'iidonicoia, 050. 

Lowiana, 655. 

Lowii, 649. 
htcida, 636. 

Liimbollzii, B. L. Robinson cf’ M. 
L. Fernald, 591 ; mentioned, 
573, 632. 

lutea, 634, 650. < 

Lmlli, 654. | 

Maclntoshiaua, 647. ■ 

maci'ocarpa, mentioned, 612, 64f3. i 
mnct'ophjilla, 642, 645, 646. 
ificfdxrensis, 646. 

magvifuHu 649, 655. 
majellensis, Giissune, mentioned, 

627. 

majellensis, Bchoxm, mentioned, 
613, 644. 

maiuhhtrica, Piipr., mentioned, 
584, 650. 
mariema, 634. 

maritima, LImi., 621 ; mentioned, 
562, 576, 593, 6U6-6I0, 625, 
627, 632-653. 

mariiirna, yar. j6. Harniltoni, Parlrf- 
ftur, mentioned, 623, 659. j 


Pinus maritima, var. y. Lemoniana.., 
Parlatm'e, mentioned, 622, 623. 

var. y. minor, PariatOT'e, 623. 

var. 8. prolifera, Parlatore, 

mentioned, 623. 
mcirylaiuUca, 643. 

Massoniana, Lamhei't, 611 ; men- 
tioned, 575, 629, 630, 632, 635, 
638, 639, 644,jl51, 653, 656. 
Maximowiosii, 654. 

Ma,yriana, Sudwoidh, mentioned, 
594, 657. 

megalocarpa, var., 657. 

Mensiesii, 638. 

Merldana, Qoo. 

Merkusii, Jmighuhni tf* Be JBme, 
610; mentioned, 575, 632, 635, 
638, 639, 641, 644, 646, 655. 
Mertemioma, 640. 
michooaemis, 649. 
miGrocarpa, 638, 649. 
minor, 642. 

7nitis, Michaiix, 624 ; mentioned, 
576, 632, 636. 

(echinnta), 632. 

pauper. r>54. 

monophjlla, Tormg, 584: men- 
tioned, 501, 565, 572, 586, 5SS, 
632, 644, 645, 651, 654, 658. 

var. eduih, 656. 

monspelicnsis, 646. 
monsL'OBa, 649. 

montana, MUle7\ 611; mentioned, 
575, 61 3, 6 17, 632, 643, 645, 653. 

— var. Fischeri, mentioned, 612. 

var. ]\rughus, mentioned, 612. 

var. Puinilio, mentioned, 612. 

var.uncinata, mentioned, 612, 

618, 638. 

'montsregensis, 647, 651. 
Monteziimte, Larnherl, 6il0 ; men- 
tioned, 574, 632, 6-38, 642, 645- 

652. 

— — var. Liiidlevana, mentioned, 
601. 

Monti-AUegY?, G40. 
monticola, B. .580; meri- 

tionecl 571, 577, 632, 641, 645, 

653, 656, t>57. 

var. ■digitata, (>57. 

var. miiiiraa, 656. . , 

Morinda, 651. 

Mngo, 634. 

Mngho, 634, 63t'>. 
mughoides, mentioned, 612. 

AfughnSi mentioned, 612, 634. 
Mtil/eriana, (U\). 

muricata, B. Bon, 62t) ; mentioned, 
573, 576, 6»32, 6>41, 615, 65:^ 
657. 
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I riniis muricata var. Anilionii, 657. 

MiLTraijana, 64(), ( ^5 1 . 

var. S.ai'genti, 656. 

I turphtu, 64t‘'>. 

1 '^ iipijhcta^ Low, 651. 

jSeilreichiana, 655. 

^iiepcdenuti, t)44, (>46. 

Is'e ultra, 649. 

]Sii&&e I rodi cm a , 649 . 

iiigi-a, Arnold, mentioned, 625, 

I 684, 685, 689. 

I vicjresceus, 640. 

i nit^ricans, Hod, mentioned, 626, 
r>2S, 640. 

I nit Ida, 649. 

I nh'ca. Booth, 647, 653. 

I 'iioh'dls, r>40. 

I; ‘noofkafvmir, 652. 

\ Kordmannicum, 642. 

I- Northimiherlanduina, 648. 

NoviS-HolhindicB, Loddi£?es, 651, 

’ 653. 

iinr/ininlan'd, 651. 

Sictfcd/i, FarL, 654. 
ohliqiKf, 639. 
ohamfiL 642, 648. 

Ocampi, 649. 

oceidentalis, Schtrarfc, 604 ; men- 
tioned, 574, 632, 636, 638, 

I 650. 

I Ocote, RoezI, 649, 652. 

) Ocuierlilno, Eoezl, 649, 654. 

;( Omorika, 655. 

1; oucnrpa., Schkde, 605 : mentioned, 

575. 682, 641, 648. ' 
oorarpolth'S (Bentliam), 643. 
uriuihdk. Frivaldsky e.\ Carriere, 

, (>83, 64 <. 

Oi'lmh(Z\ 64-4. 

Orfpiediana, 649. 
odi'orp €/ 'intf, 645 , 

Olicfcna, 649. 

Jkfdnfia, Ledebonr, 651. 

Palhiskiufc, "Lambert, mentioned, 
<»27, 63*^, 643, 645. 

Pid/itb 

pahistris, 0///Av% Gt>4; mentioned, 

^ 575, 019, 63>0~637, 641, 650, 

652. 

Ikipf'lin, 649. 

Farnliniaua, Vidani, mentioned, 
628, 647. 

! Faroliniana, Wehh, mentioned, 609, j 

610, 647. I 

Parryana, Kngebn,, 586 ; men- j 
tioned, 572, 585, 5S7, 632, 651, 
657. 

parviilora, Pkhold A Zurcarini, 
578; menl ioned, 571, 582, 583, 
632, 634, ()44. 645, 653, 

Pu f Ionian a Ah') 


Pinus patuk, Schiede # Dcppe., o9n; 
mentioned, 574, 60S, 63-2, 641, 

652. 

Pcmlikowskyana, Roezl, 649, 652. 

P axiom, 649. 
pectinata, 634. 
pcndtda, 612, 635, 636, 645. 
penicilhts, 637. 

pentapbylla, Mayr, 577 ; men- 
tioned, 571, 632, 653, 6o6. 
persica, 642. 

Peacato/'ei, 649. 

l^euke, Gr'mb., 581 ; mentioned, 

571, 581, 632, 644. 

Picea, 633, 634. 

Pichta, 641. 

Pinaster, Besser, mentioned, 626^ ^ 

Pinaster, Bolamder, mentioned, 576, 

592, 593, 610, 621, 625, 632, 

635, 637, 639, 641, 644, 
rincemia'i^iMdX, 

pindiea, P'ormanek, mentioned, 

627, 657. 

Pmd/'ow, 642. 

Pinea, Linn., 613 ; mentioned, 575, 

591, 627, 632-639, 646, 650, 651, 

654, 659. 

Pitlq/usci, 642, 643. 

Plauchoni, 649. p 

Poiretiana, 651. 4 

polita, 642, ^ 4 ,r 

ponderosa, Douglas, 593 ; I 

tioned, .573, 586, 594,. 597, 632- ■. i 

657. . I 

— — var. Beutbamiana, 656, ^ ^ .f 

- — — var. Jeffrey!, meiitionod, 573, ' J 

5'94,. I 

; var. maxima, 657. 

var, Mayriana, 656. 

— — var. Murrayana, 656. 

— — var. nigricans, 656. 

-- — var. scop ulo rum, 646, 051, 

655. 

ponttca, 646 
Pupocafepetiii, 649. 
pnrphgrocarpa, 653. 
jj/'asina, 649. « 

p7'ottd)oruns, 649, 
psciidohcdfpf'iisis, 647. 
pseudokmx, 6)43. 
pseudo- pmmlio, mentioned, (>12. 
pseiidostrobus, Lindley, 605 ; 
mentioned, 575, 632, 642, 644, 

648-651. 
pseudotaecla, 650. 

mentioned, 626, 651, 654, 

■'.'■656./ 

Pumillo, 612, 635, 
pungens, Lambert, 623 ; meji- 
^ tioned, 576, <^2, 637, 647. p V;, 
nw.wa, 645, 654, 

3f2 
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Pi mis •pj/mmidaUs, 636, 643, 651. 
pyramidata, ineutioiied, 612. 
pyrenaica, Lapeyronse, mentioned, 

‘ 625, 632, 638, 647. 

vera, mentioned, 609. 

qmdrifolia, 561,586, 651, 654, 657. 
racliata, TJ. Don, 595 ; mentioned, 

573, 594, 596, 632, 637, 640-647, 
656. 

var. binata, mentioned, 596. 

reciirvata, Bowlee, 577, 630, 632, 
658. 

refiexa, 656. 
llegeliana, 649. 

Eegtnce Amdics, 654. 
religiosa, 638. 

resinosa, Solmider, 614 ; men- • 
tionod, 561, 575, 609, 632~639> 
642, 644, 649. 
retmcta, 649. 

Rtchardiana, 649. 
rigensis, 640. 

rigida, Miller, 599 ; mentioned, 

574, 619, 632, 633, 640-643, 657. 
var. lutea, 657, 

649. 

rohusta, 649. 
lioedii, 653. 
liohanni, 

roman a, mentioned, 627. 
romeniaca,iS^S. 

mentioned, 612, 6.54. 
Yotimdaia, mentioned, 612, 639. 
lioxhuTgliii, Sargent, 636, 657. 
Boyleana, Jameson, 623, 632, 647. 
ruhescens, 649. 

Tidbra, 633, 636-639, 652. 

Tud>iB, 649. 
mmeliana, 649. 
rupestris, 636, 637. 

Bussettia7ia, 642. 
riitkenica, 653. 

Sabiniana, Douglas, 597 ; men- 
tioned, 561, 573, 640. 

Salman ni, 646. 

Sanctie irelenici.e, 053. 
sanguinea, G37. 
sanrafml'mia, 649. 
mslmtehewanensis, 654. 
saliva, Paubin, mentioned, 613, 
634. 

srarina, 643. 
scariosa, 641. 

Sclirenlda^ia, 643. 
seipioniformis, Masters, 579 ; men- 
tioned, 571, 632, 657. 
saoparia, 649. 
scopifem, (HO. 

scopniontm, Lemmon, mentioned, 
594,657. 
snofica, 645. 


Pinus selenolepis, 654. 

serotina, Michaux, 599 ; men- 
tioned, 574, 632, 635,637, 64i, 
650. 

Shasta, 653. 
sibiriea, 642, 653. 

Sieboldi, 655. 

silvestris, Linn., 614 ; mentionerl, 
575 figs., 615, 616, 617, 620, 
021,631,637./ 

var. divaricata, mentioned, 

620. 

var. now-C(Bsariensis, 635. 

Sinckdriam, 643, 647. 

Lambert, 611, 045, 653. 
640. 

Skimieri, 652. 

Smithiana, 641. 

Soidangeana, 649. 
spectabilis, 638. 
sp)inosa, 649. 
spimdosa, 645. 
scpiao7iosa, 638 , 64 1 . 
squarrosa, 634, 646. 

Skmddshii, 649. 

strobiformis, Engelm., 578 ; men- 
tioned, 571, 5*80, 632, 645, 655, 

' 656. 

Strobus, Linn., 579; mentioned, 
568, 571, 577, 580, 632-636, 647, 
652. 

p. montlcola, 645. 

stihalplna, 655. 
snbaxctlca, 653. 
subpatula, 652. 
siidetica, 653. 

sieffrutlcosa, Eoezl, 649, 652. 
sumatrana, 638. 

s\lyi'estYis,Baumc/arincr, mentioned, 
562, 569, 626, 632-651, 658. 

var. divaricata, ()35. 

var. haniata, 646. 

var. marifima, 635. 

var. ,t(oniana., 635. 

syrfica. There, 621, t)37. 
iahuUfo'rmis, Foi’tune, 619, 653, 
654. 

Taeda, Blanco, 044. 

Tae-da, Linn,, 598 ; mentioned, 
112, 574, 632, {>33, 635, ()3i). 

/3. alopecuroidm, 637. 

var. alopfynroides, 635. 

var. echinata, 635. 

var. heterophvlia, mentioned, 

603, 638. 

• var. paliistris, 635. 

var. rigida, 635. 

var. veer kadi is, 635. 

Tmnrac, 654. 

tatarka, hort., 633, 647, 654. 
tauriea, hort., mention ed, 027, 641. 
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I Tinus tawifolia, 636. 

tencmgaensis, 649. 
toiud folia, 636, 643. 

Teocote, Cha^nisso et ScMechtendal, 
598 ; mentioned, 574, 632, 639, 
648-652. 

terthrocarpa, G. B. Shaw, 632, 653, 
658. 

tetragona, 635. 

Thelemanni, 649. 

Tkibautiana, 650. 

Thunbergii, Barlatorc, 629 ; men- 
tioned, 576, 611, 619, 632, 634, 
639, 641, 644, 651, 653. 
iimorkmiSi 641. 
tmetoria, 638. 
tlmnacaensis, 652. 
to77iacaemis, 652, 

Torreyana, Pcmy, 602; mentioned, 
561, 574, 632, 651. 
to7'tuosa, 643. 

T/'o ubetskoiana, 650. 

T^chugatskoi, 653. 

J'aJionoskiana, 654. 

Tstiga, 643. 

tiiherculata, Gordon, 573, 594, 596, 
621, 641, 644, 646. 
itmiida, 650, 652. 
turbim-ta, 644. 
tu^ompolkma, 650. 
uliginosa, 612, 642. 
iimbraculifera, hoi'f., 654. 

VMcmata, 612, 637, 643. 

Tar. 7'o&t7'aia, 645. 

vaUda, 650. 
viui Geerti, 650. 
vail Houtlci, 650. 

variahUis, Lambert, G24 ; men- 
I tioned, 576, 632, 636-638. 

! Veitchii, (>50, 655. 

veniista, 640. 

Termiciilaris, Janka, 577, (>30, 632. 
vm'7'itcom; (550. 

Versehaffelti, 650. 

j Tersi color, mentioned, 612. 

i vviihillata, 639. 

f lllmormlaiia, 650. 

] rhni7ialb% 634. 

I ri7rseo7is, 60S. 

! virginiana, hv?’b. Linn., 623 ; men- 

I tioned, 562, 576, 632-636. 

1 cchinata, lOu Boi in herb. 

I Linn, 624, 634. 

; Webbiaiia, 639. 

3 )Vilso7n, (550. 

I Wi'iieet^bo'iana, 645. 

I Wrighfii, Bngelm., 632, 652, 655. 

I Yunnanensis, dVanchet, 577, 630, 

j " 032, 057. 

7MC((tt(tnm, 650. 

\ za77io)'ai')mz, 652. 

i 
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Pinus zamoriensis, 650. 

Zitaouai'ii, 650. 

Piper Maogillivrayi, C. DC., 52. 

methysticum, Foi'st. /, 51 ; men- 
tioned, 22. 

Piperaceie, 51. 

Pipturiis argenteiis, Wedd., 55. 

PiroftcBa Vectis, Saec., 93. 

Pisonia grandis, B. J5r., 51. 
imi'inis, Forst., 51. 

Pitchers, On some Species of Discbidia 
with Double, by H. H. W. Pearson, 
375-389. 

Pittosporacem, 26. 

Pittosporum arbor-escens, Bich, 26. 
crassifolium, mentioned, 113. 
spathaeeum, JSarkiU, 26. 
Pituranthos nudns, 137. 

Plankton, Scottish Freshwater, by W. 

West and G. S. West, 519-556. 
Plantaginacem, 53, 228. 
l^lantago major, Linii., 51. 

Plants : — 

distribution of Plants of Tibet, 

238. 

of the Gilghit-Obitral Expedition, 

1885-1886, 2 I 0 . 

Himalayan, 229. 

List of, foiind at and near JMilam, 

137-138. 

of Little Tibet, 230. 

of Mr. Bonvalot and Priiice Henry 

of Orleans’s Journev across Tibet, 
212 . . 

— of Tibet, 232. 

useful Plants of Tibet, 237* 

Platycarpba, Lass., 363. 

earlinoides, Olive?' if IBern, 363. 
Platygrapha albo-mifus, IBork. & Broome, 
103. 

astroidea, Berk, tf Broome, 103. 
bivela, Berk, ff Broome, 103. 
magnihca, Bei'k. Broome, 104. 
stictoides, Leighton, 104. 
suhreticiilafa, Berk. & Broome, 104 ; 
mentioned, 103. 

Blatysticta magnijiea-, Oooko, 105. 
Flecostigina phiciflorum, Turcz., 199. 
Plectrauthiis nigrescens, Benth., 456. 
Plectronia barbata, Bmth. Hook. /., 

■■ 42. 

odorata, Bcnih. Hook./., 42. 
Pleiogynium Solandri, EngL, 33. 
Pieiotaxis, Steetz, 365. 

affinis, <9. Hofftn., meniloned, 366. 
rugosa, 0. Hoffm., mentioned, 366. 
Pleiirogyne, 219. 

brachyanthera, <7. B. Clarke, 391; 

- mentioned, 219, 220, 235, 244. 
carintbiaca, 137. 

HemsL> 10L \ ■ 
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Pleiirogyne Thonisoiii, 231. 

Pieurospermum, mentioned, 139. 
Candollei, 137. 

Ilookeri, C. J5. Clarice, 179; men- 
tioned, 242. 

var. Thomson i, C. JB. Clalce, 

179. 

stellatum, Benth., 179 ; mentioned, 
137, 233, 242. 

var. Lindleyanum, C. B. 

Clarke, 179. 

Pieurotrenium Ehrenbergii, Be Bary, 
525. 

nodosum, mentioned, 547. 
vernonioides ^ , S'. Moore, 365. 

Pleurotricbce, 76. 

Pleurotus applicatus, Batsch, 2. 
Hobsoni, Berk,, 2. 
semi-supinus, Berk, Broome, 2. 
subbarbatus, Berk, Curt,, 2. 

Pluchea, Gass., 340, 

sordida, Oliver IBern, 330. 

Plumbaginacea% 88, 189, 244, 250. 

Plumbago scandens, Linn., 88. 

Poa, mentioned, 229, 254. 

acutifolia, mentioned, 424-429. 
alpina, Linn., 422 ; mentioned, 
146, 204, 248, 257, 422-429. 

var. acutifolia, 422-429. 

forma nana, HemsL, 204. 

attenuata, Trin., 204 ; mentioned. 
236, 248. 

biilbosa, Linn., 140. 
cenisia, mentioned, 421-425. 
eu-laxa, Syme, 427 ; mentioned, 
425. 

Ilexiiosa, Knapp, 422 ; mentioned, 
421-429. 

flemma, Sni., 427. 
hirtiglumis, 231. 

\dJs.B,,JE[aenke,421 ; mentioned, 421. 

var. lasa, Hooker, 423, 427. 

var. minor, Hook, f , 427. 

var, scotkn. mentioned, 423, 

427. ' 

, yar. nvipara, Anclerss., 423. 

laxa, Bab., 422. 
lacea proper, Hooker, 427. 
minor, Gaud., mentioned, 424, 
425. 

minor, Bab., 427. 

nemoralis, Linn., 204 : mentioned, 
248,257. 

pratensis, 204 ; mentioned, 

248, 257, 426. 

stricta, Lindeh., mentioned, 421- 
429. 

tibetiea, Munro, 204; mentioned, 
248. 

Poa laxa and Poa stricta of onr British 
Piora, by G..Claridge Druce, 421-430. 


Podocarpus data, /?. Br., 62. 
Podophyllum Emodi, 209. 

Polemonium cmruleiim, 137. 
Polyanthemum, mentioned, 74. 
Polygala arillata, Ham., 485, 486. 
Soribunda ^ , Bunn, 485. 
giobulifera ^ , Bunn, 486. 
saxicola , Bmm, 486. 
telephioides, Willd., 436; meu- 
.tioned, 445, 450. 

Polygonacem, 51, 196, 22S, 229, 245, 
250, 251, 456. 

Polygonum, mentioned, 219, 229, 254. 
avieulare, 137. 

Bistorta, Linn., 196 ; mentioned, 
245,256,257,258. 
bistortoides, Boiss., 196; men- 
tioned, 245. 

chinense, Linn., 436 ; mentioned, 
452, 455, 45(3, 462. ’ 

Deasyi, Bendle, 196 ; nientioued, 
245, 255. 

glabrum, Willd., 51. 
glaciale, 137. 
hastaiiirn, Murray, 196. 
islundieum, 137. 

Laxniaiini, 208. 
polystachyuin, 137. 
sibiricum, 190; mentioned, 

235,237,245. 

sph^rostac*hyum, Memn., 197; 
mentioned, 245. 

tibeticum, 197; mentioned, 
235, 246, 255. 

tortuosum, B. Bon, 197 ; men- 
tioned, 246, 
tubiilosum, 137. 

vivipariim, Linn., 197 ; mentioned, 
235, 2-16, 257. 

Polypetalte, 226. 

Polypodium hastatimi, Thinh., 152 ; 
mentioned, 206, 2-(8, 
pbymatodes, Linn., 65. 

I^olyporus, mentioned, 114, 
albo-ccrvinus, Bi'rk,, 
applanafits, Walk*., 4. 
australis, Er., 4. 

Btudv^ & Cooke, 5. 
Braunii, Bahli.. 6. 
chioneus, i’V., 3. 
cinnabarlnus, Bv., iK 
connafus, Fr., 5. 
cubensis, il/cwzt., 4. 

Curtisii, Berk., 4. 
formntarms, Fr., 4. 
gilviis, aScAwV/., 4. 
hemileucus. Berk, A Ctsrt,, 4, 
lacteus, Z>., 3. 
hicidus, PY., 4. 

Med ulla -pa n i s, 6 . 
microporu.s, Fr., 5. 
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Polyporus nmtahitis, Berk. & Curfc., 5. 
nephridius, Berk., 5, 
niger, Berk., 7. 

Fr., 5. 

‘pavomiis, Fr., G. 
picipes, Fr., 3. 
piusitus, Fr., 6. 

Bavenal<s, Berk. & Broome, 7. 

Schwein., 5. 
se/i6’.r, Nees & Mont., 4. 
siilphureus, Fr., 3. 
tephropora, Cooke, 7. 
triclioloma, Mont., 3. 
trichomuMiis, Berk. & Mont., 6. 
zomilis, Berk., 4. 

Polyslictiis albo-eervinus, Cooke, 6. 
Braiinii, Cooke, 6. 
cinnabar in us, Cooke, 6. 
crocatus, Fr., G. 
cyclodes, Fr., G. 
liii'sutiis, Fr., (>, 
iimtabiiis, Cooke, 5. 
nephridius, Cooke, 5. 
obstiriatus, Cooke, (>. 
pavoiiiiis, Cooke, 6. 
piusitus, Cooke, G. 
sanguineus, Fr., 5. 
trichomaliiJs, Cooke, tk 
versicolor, Fr., 6. 

Puinax, synaiitby in, 472. 

Pouuaia pinnata, Forst., 32 ; mentioned, 

22 . 

Ponderosjv, oTO. 

Psjpuhis diveasiCulia, 207. 

Przewalskii, 203. 

Poria ierruginosa, mentioned, 7. 
Medulia-panis, Cooke, G. 
niger, Cooke, 7. 

Bavenakr, 7. 

rufitineta., Be?'k. cf Curt., 7. 
sanguinolenta, Cooke, 7. 
tepliropoi-n, Cooke, 7. 

Portuiaea. oieraeea, Linn., 27. 

quadrifida, IJnn., 27. 

Portuiacaceie, 27. 

Potamogetou pectinatus, Linn., 200; , 
mentioned, 138, 218, 210, 247, 257. , i 
Potentilla, 207, 221, 229, 254. 
ambigiui, 137. 

Anserina, Linn,, 138, 174, 241,257. 
bifurca, Linn., 137, 175, 233, 24L , 

frill icosa, Linn., 137, 175, 207,209, 
217, 233, 241, 25G. 

vur. Inglisii, Hook./., 175. 

vur. pumila, ILook.J,, 175. 

glabra, 200. 

IngliFii, Boyle, 175, 226. 
inicropiivlla, 230. 

multilkiri, lAnn., 175, 207, 241, 256. 
nivea, Linn,, 175, 241, 257. 
pQigi^cklda, Boiss., 175. 


Potentilla sericea, Linn., 139, 175, 233, 
241, 

var. poljscbista, Lehm., 175. 

tetraiidi’a, 230. 

Pouzolzia Eennebtiana, Wight, 436; 

mentioned, 429. 

Premna taitensis, Schauer, 50. 
Prenanthes 2Z6!a;*«OA‘n:, Ledeb., 187. 
glandulosa 514. 

Henryi , Bumi, 514. 
khasiaiia, C. B. Clarke, 514. 

‘polymo'rpka,Xi&(Xeh.,\Sl, 

Primula, 209, 229. 
diantha, 213. 

Heiirici, 213. 
leptopoda, 2 IS. 
purpurea, Boyle, 190, 244. 
rotiindifolia, WaU., 190, 244. 
scandens, Hook.f. c|’ 'Lhcnm., 514. 
sibirica, 208. 

tibetiea, Watt, 139, 190, 244. 
vittata, 213. 

Priuuilacem, 189, 222, 226, 244. 250, 
251. 

Pritebardia, mentioned, 23. 

pacilica, Seem. IL Wendl., 57. 

Pr otococcaceie, 552. 

Protococeoidein, 552. 

Primus stipubicea., 209. 

Przewalskia, 209. 

Psamma villosa, 208. 

Psathyrella, §, 3. 

Psciidohelotlurd alligatum, Sacc., 98. 
Saoc., 91. 

jibrisedim, Saco., 114: 
ptmiieolo)', 83 .ee., IIV), 
mccJiariferiim, Saoe., 114. 
strarninenm, Saee., 95, 

Pseud olarix KaempJm, %-\0, 645. 

Pseud 0|)eziza, mentioned, 97. 
fracta, mentioned, 101. 
gregaria, Berk,, mentioned, 113- 
proirusa, Bebm, 92. 

Pseudotsuga Donglcmi, 636, 639. 
Psiadia, 329. 

arabica, Jauh. 4' Spoeh, 330. 
incana, Oliver Iliern, 329. 
PskliLim CTiiyava, iJnn., 43G ; men- 
tioned, 443, 445, 453, 4B2. 

Psilot-ura complanatum, *SV., G2 ; men- 
tioned, 22. 

Psychotria insularum, A. Cray, 4.2 ; 
inentioned, 43. 

Pteris aquilina, Linn. The Slruetu.i-e of 
the leaves of tlio PuMoken . . . 'in 
relation to EnTiroiiment, by L. A. 
Boodle, 659-669. 
ensiformis, Bunn., <>3. 
longiloUa, Lmn., 63. 
quadnam*ita„ Betz., 63. 
tripartita, Stv., 63. , 
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Pternopetalinn DaYidi, Franch.^ men- 
tioned, 494. 

Ptei'onia, Linn,, 325. 

Eenii * , S, Moore, 325. 
flexicaiilis, iwm. var. minor 
S. Moore, 525. 

incana, DC., mentioned, 325. 
Pueraria Thnnbergiana, 34. 

Pygeum Henryi ^ , Dimn, 493. 

stipulaceurn, King, 493. 
Pyrenoinycetes, 15, 

Fgrenope 2 !im Arundina^rm, Sacc., 96. 
Sacc., 101. 
j?ro 2 ‘fwsfl, Saee.. 92. 

Pyrus Aucuparia, 137. 

Quercus Oarolinse ^ , SIcan, 518. 
falcata, mentioned, 110, 
pallida, D Imie, blS. 

Eaclulum stratosum , A. L. Smith, 8, 
18. 

Ealfsia ceylanioa, Harv., 477, 482. 

verrucosa, Aresek, 477. 

Eandia cofieoides, Benth. Hook.f., 41. 
Orosbyi , Bur kill, 41. 
genipsedora, DO., mentioned, 41. 
tahitensis, Kadermd, mentioned, 41. 
Eanuncnlaccm, 83, 146, 161, 226, 227, 
239, 250, 251. 

Eaiiunculus, mentioned, 137, 219, 221, 
254. 

aquaticus, mentioned, 139. 
aquatilis, Linn., 162; mentioned, 
141, 142, 218, 239, 257. 
Cyrabalarim, DurAi, 162; men- 
‘tioned, 139, 232, 239. 
byperboreus, Dofth., 162; men- 
tioned, 138, 232, 239. 

var. natans, Beg cl, 162. 

inTolucratiis, Maxim., 162; men- 
tioned, 220, 232, 239, 255. 
involiicratns, IleinsL, 163. 
iobatus, Ja.cqitcm., 163 ; mentioned, 
232, 239. 

’pimpiuelloides, D, Don, 162. 
piilcljellus, C. A. Me?/, 1(53 ; men- 
_ tinned. 209, 230, 232, 239. 
siinilis, Hemsl., 163 ; mentioned, 
220, 232, 239, 255. 
tricuspis, Maxim., 163; mentioned, 
209, 220, 232, 239, 258. 
Eajjbaiiiis sativus, mentioned, 278. 
Eatbboiie, May. Notes on Myriactis 
Arescdiougii, Battert^, and Ooilodesme , 
call formica, 670--G75. 

'Jiato?ua falcata, Seem., 32 
Eeaiinmria, mentioned, 207. 
soongorica, 208. 
trigyua, 208. 


Ebabdothamnopsis, Hemsl. , 517 ; 

mentioned, 484. 
sinensis , Henisl., 517. 
Ebabdotbamnus Solandri, A. Cimm., 
mentioned, 484, 517. 

Ebamnaceje, 32. 

Ebamnus vitiensis, Benth., 32. 
Ebapbidiiim fasciculatum, Kiitz., 531. 

var. acicnlare, Babenh., 531. 

Sehrod., 631. 

Ebeiira Moorcroftianum, Stracheg, 
mentioned, 139, 197. 
spieiforme, Boyle, 197 ; mentioned, 
207, 210, 218, 222, 235, 246. 
Webbianiim, 137. 

Ebinotriebura Curtisii, Berk., 11. 
Ehipsalis, mentioned, 81. 

Ebizocloniiim Kerneri, 158. 
macromeres, 158. 
riparium, 158. 

Ehizophora mucronata, Lmn., 36. 
Ebizophorese, 36. 

Ehizosolenia eriensis, H. Bm., 534 ; 
mentioned, 554. 

longiseta, Zach., 534; mentioned, 
554. 

var. stagnalis, Zach., 534. 

Bhododendron, mentioned, 209. 

arboreuni, S-ni., mentioned, 443, 
445, 453. 

Tar. nibigiricum, 436. 

nigro-punctaturn, 213. 
niveiim, 249. 
priraulmflorum, 213. 

Principis, 213. 

Ehodomyrtus tornentosa, Wight, 436 ; 
mentioned, 440, 441, 443,' 445, 450, 
462. 

Elms taitensis, Giiill., 33 ; mentioned, 
23. 

Ehynchostoma pyriformc , A. L. 
Smith, 16, 19. 

Eibes, mentioned, 208, 209. 
glaciale, 137. 

Grrossularia, 137. 
nigrum, 209. 
stenoearpum, 200. 

Eicirtus communis, Lhin., 54. 

Eoot-tip, On a Method of Invest iga, ling 
the Gravitational Sensitiveness of, by 
F. Darwin, 2(>G~274, 

^Eosa, mentioned, 208. 

JEglanteria, Linn., mentioned, 
373. 

sevicea, 137. 

Webbiana, 137. 

Eosacese, 36, 174, 226, 227, 229, 241, 
250, 251. 

Eosenia, d'himh., 339. 

glandulosa, Thfnih.. 339. 

Rubiacea?, 25, 40, 227, 456, 472. 
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Eubus Cruticosus, Linn., mentioned, 
370. 

moluccanus, Linn., 436 ; men- 
tioned, 445. 

Eutacea?., 30. 

Eyncliosia lutea, Bmrn, 491. 

sericea, Lpreng., 49 L. 

Eyneliospora aurea, Vahl, 59. 


Salieaceoi, 198, 229, 246, 250. 

Salix, mentioned, 207, 209, 229. 

Lapponura, 198; mentioned, 

235, 246, 256, 257, 258. 
rosmaiinifolia, palisade cells in, 
662. 

scleropbjdla, Anderss., 198 ; men- 
tioned, 139, 246. 

Salsola abrotanoides, mentioned, 207. 
collina, Pallas, 196 ; inentioned, ' 
219, 245. 

Kali, Linn., 196; mentioned, 138, 
208, 219, 245. 

Salvia, mentioned, 209. 

pseudo-coceinea, Jaeg., 50. 
Sapindacea^, 32. 

S((pota ? vitiensis, A. Gray, 44, 

Sapotaceie, 44. 

Sarixassinn duplieatum, Affh., 470, 477, 
481. 

Saussurea. mentioned, 209, 213, 221- 
225, 2.51, 254. 
acaiil'is, Klatt, 187. 
alpina, DC., 185; mentioned, 213, 
243, 256, 257, 258. 
amhhjophyUa, C, Winkl., 187. I 
Aster, Hi'msL, 185 ; mentioned, I 
214, 234, 243, 255. | 

bracteata. Deane., 185 ; mentioned, 
138, 234, 243. 
iJnlloekii , Dunn, 509. 
glanduiigera, ScL. Dip., 185 ; men- 
tioned, 138, 234, 243. 
graniinea, , Dnun, 509. 
bieraeifolia, 209. 

Ilookeri, V. D. Clarke, ISO ; men- 
tioned, 138, 243. 

Koslowi, C. Winkl., 185. 

JCunthiana, G. D. Clarke, ISO; 

mentioned, 234, 243. 

Leontodon , Dunn, 509. 
puniila, C. Winkl, 180 ; men- 
tioned, 243, 255. 

pygnuea, Sprenqf,, f80 ; mentioned, 
234, 243, 258. 
roinnlcifoiia, Fra naif., 500. 

.sacra, mentioned, 231. 
salieifolia, DC., 510. 

Seb lagint weitii, 225. 
semilyvafa, Franah. et Bur., 509. 
retifAia, Klatt, ISO. 


Saussurea sorocephala, TIook. f. tf* 
Thoms., ] mentioned, 207, 
231, 234, 243. 

subulata, C. D. Ckirke, 186 ; men- 
tioned, 214, 225, 231, 234, 
243. 

Tanakffi, Franch. et San., 509. 
tangutica, Macehn., 187 ; men- 
tioned, 214, 237, 243. 

Thomsoni, C. B. Clarke, 187; 

mentioned, 225, 231, 234, 243. 
Thoroldi, Homsl, 187 ; mentioned, 
214, 234, 237, 243, 258. 
tridactvla, ScJi. Dip., 187 ; men- 
tioned, 146, 214, 231, 234, 236, 
243. 

vaginata ^ , Dunn, 510. 

Wellbyi, HemsL, 187 ; mentioned, 
154, 234, 243, 255. 

I wernerioicles, mentioned, 231. 
Saxifraga, mentioned, 141, 207, 222, 
229.254. 
ari still ata, 230. 

Cord illerar urn, Presl, 85 ; men- 
tioned, 83. 

var. trigyna, Engl, 85 ; men- 
tioned, S3. 

flagellaris, Willcl., 176; mentioned, 
137, 241. 

liemi.spliagriea, 230. 
hircu hides, Decne., 176. 

Iliroiilus, Linn,, 176; mentioned, 
226,241,257. 

var. liirculoides, C. B. Clarke, 

176. 

imbricafa, 226. 

Jacquemontiana, Decne., 176 ; men- 
tioned, 231, 233, 241. 

var. Stella-aurea, C. B, Clarke, 

176. 

oppositifolia, 226. 
parva, Hemsl, 176; mentioned, 
220, 233, 242, 255. 
sagiiioidea, Hook. f. if Thorns., 176; 

mentioned, 230, 242. 

Stella-aurea, Mook. /. cf Thoms., 
176. 

Stracheyi, 137. 

tangutica, Engl, 176 ; mentioned, 
242, 258. 

triggiia, liemj, Sly. 

Saxifragaceae, 25, 85, 176, 220, 241, 
250, 251. 

ScjBvola sp., 44. 

Scenedesmus bijugatus, Kilh., 531. 
iljsixix, Lagerh., 531. 
obliqiius, iiwA-., 531. 
quadricauda, Breh., 531, 

var. abnndans, Kirch n., 53 L 

Scbistocaryum ciliare, 213. 

Sebiztea dicbotoma, Sw., 05. 
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Scliizi^a digitata, Stv., 65; mentioned, 22. 
^Schizophy^lum commune, Fr., 3. 
S'diizothyreiia, mentioned, 100. 
Saiadopiti/s verticillata, 039. 

ScirpuB, mentioned, 78. 

Oaricis, Bets., 201 ; mentioned, 

138.139.247.257. 
laoustris, mentioned, 78. 
maintimus, 208. 
setaceus, 138. 

8c'itamine£e, 56, 228, 

Helena depauperata, BoecJcl., 59. 
litbosperma, Sw., 59. 
margaritifera, Willd., 59. 

Sehirochrris conomna, Sacc., 110. 

gjrosa, Berk. il/. A. Curt., men- 
tioned, in. 
iikjro-rufii, Sacc., 113. 

Sco]iolia preBciita, Dun., 192; men- 
tioned, 138. 
fp., 192. 

Scottish Freshwater Plankton. — No. I. 
By W. West and G. S. West, 519™ 
556. : 

Scrophulaiia dentata, Boyle, 192 ; men- 
tioned, 245. 

Ebrharti, mentioned, 558. 
lucida, 137. 

Serophulariacem, 49, 89, 192, 228, 229, 
245, 250, 251, 253. 

Scutellaria prostrata, 137. 

Sea-Lavenders and Sea-Thrifts, on the 
British Species of, by G, Olaridge 
Druce, GG-77. 

Sen-Thrifts and Sea-Lavenders, on the 
British Species of, by G. Olaridge 
Druce, 6G~77. 

Sedum, 141,218, 221,254. 

algidum, Lecltb.. 177; mentioned, ' 
137, 242, 258. i 

asiaticum, 137. 
cvccincK'm, Eoylo, 177. 
creiiuiatum, Ilook. f. 4’ Thoms., 
177 : menlioncd, 231, 242. 

Ewersii, Ledch., 177 ; mentioned, i 
137, 242. ^ ; 

fastigiatum, Hook. f. 4* Thoms., \ 
177 ; mentioned, 139, 242. 
Przewalskii, Alaxim., 177 ; men- 
tioned, 220, 242, 258. 
quadriMuin, Pall., 177 ; men- 
tioned, 208, 218, 231, 233. 
Bihodiola, 1)C., 177 ; mentioned, 

233.242.257. 

.rot undatum, HemsL, 178 ; men- 
tioned, 242, 255. 

Stracheyi, Hook, f, & Thoms., 178, 
tibeticum, Hook./. 4' Thoms., 178; 
mentioned, 22G, 233, 242. 

var. Straehevi, C. B. Clarkt, 

178. 


Sedum trullipetalum, 137. 

Seeds, On the Germination of the, of 
Davidia involucrata, BailL, by W. 
Betting Hemsley, 556-559. 
Selagineila sp., 62. 

Selaginellacese, 62, 193, 228, 245, 249, 
250, 

SelenosphcEi'mm americamim, Bohlin, 
552. 

Selinum, 219. 

striatum, Benth. if Hook, f, 178; 
mentioned, 242, 

Semper vivum, 218. 

acuminatum, 178 ; men- 

tioned, 242. 

Senecio, Linn., 354 ; mentioned, 209, 
253. 

acuminatus, Wall., 507. 
adenophylioides, Sell. Bip., 87. 
aiatiis, Wall., 507. 
araneosus, DC., 506. 
arnicoides, Wall., 185 ; mentioned, 
243. 

basipinnatns. Baker. 356. 

Bbot, (J. B. Clarke, 504. 
confertus, Seh. Bip., mentioned, 
357. , , ■ 

coronopifoliii.s, D-\W., 185 ; men* 
tioned, 139. 243. 
eorymbosus, Wall., 506. 
cydoniifolius, 0. Hojjni.. 350. 
dahiiricus, Sch. Bip., t506. 

Deast/i, Hemsl, 184; mentioned, 
160. 

didiclymantlia , Dinui, 503 ; men- 
tioned, 484. 
disci Folius, Olioer, 354. 

Dryas"^', Dunn. 504; mentioned, 
484. 

Duclouxii , Dunn, 504. 

EUiotii 8‘. 500. 

emilioiiles, Sch. PSp, ?. 354. 
farfanefolius, Jiolss., 504. 
libriilosus * , Dunn, 505 ; men- 
tioned, 484. 

yoringemsis, liciris]., 185. 
gliiniaceus * , Dunn, .505 ; men- 
tioned, 484. 

Hoi , Dunn, 506. 
flacksoni , S. Moure. PCS. 
karagnensis, 0. Hojfm., 356. 
latifoliiis, DC., numtioiied, 355, 
356. 

leuoanthemus , Dunn, 506. 
linearifolius, Poepp., 8'7. 
iiidens, C. B. Clarke, 436 ; mem 
tioned, 439, 452. 
liiticola , Dtmu, 507. 
maranguens^.s, O. J/ntCn., 359. 
Mariothianus, O. Hojfm., 301. 

Tar. nniiiQi* , 8. Muerv, 36 L 
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Senecio milaiijiaiius , S. Moore, 359. 

moiiantlius, 505. 

' naontiiosus , S. Moore, 354. 

var. minor ^ , S. 3Ioore, 

355. 

multicorymbosus, Klatt, 356. 
nanclensis , S. Moore, 360. 
nikoensis, Miq., 508. 
pacbyrhizus, O.IIoffm., mentioned, 

359. 

paucinervis , I)unn, 507. 
profundoriim * , 507. 

Purtsclielleri, Engl., mentioned, 
358. 

ruwenzoriensis ^ , S. Moore, 

' ■■■ 355. , , ■ ^ . 

sarmentosLis, 0. Iloffm.., 359. 
saxatilis, Wall.. 507. 
solenoides * , J)vnn. 508. 
sotikeiisis * , S. ^loorc, 357. 
spartareus ^ , 8'. Moorr, 358. 
subscandeiis, liochst., mentioned, 

360. 

subspicatus, Franch., 505. 

iangiitica., Blastm.., 51 >3. 

Telekii, 0. Iloffin.., 358. 
transmarinus , S. Jlloorc, 356. 
tropffiolifoliiis, 0. Iloffm., 30)0. 
nnmdeiisis , 8. Moore, 355. 
zeylaiiicus, I)C*, 436; mentioned, 
443, 444,^452. 

Senecionidea^, 451 . 

Serianthes myriadenia, Plemch., 86. 
Berratifoliie, 568, 570. 

Sesbaiiia grandiflora, IVr.s*., 33. 

iomentosa., A. Gray, 33. 

Beseli triiobum, 337. 

Betaria, mentioned, 266. 

gUmea, Era in-., 60. 

Bibirma bevigala, 209. 

Sitla carpinifolia, Linn. 27. 
microphylla, Cai\, 27. 
rliombitolia, Linn., 27, 

Bideroxylon, 45. 

Brown; i, F. Mnelhrr, 44. 
vitiense, BnrldU, 44, 

Siegesbeekin, Linn., 342. 

abys.sinica, Oliver 6’' Miern, men- 
tioned, 243. 
orienlalis, Linn., 43. 

S iinalevi-sis , 8. Moore, 342. 

Bilene c;vspitosa, 212. 
inOata, 137. 

Moorcroftiana, Wall., .Uj9 ; incii- 
tioncd, 139, 240. 

}>latypetala, 212. 

*' Silver-Leaf ’’ Jlisfase', bv Ib'of. John 
PereiTal 390 ~;;95. 

Siinaruhaeete, 3(t 
Sisynibriinn himalaieum, 137. 


Sisymbrium hmnile, C. A. Meg., 166 ; 

mentioned, 232, 240. 

Smith, Annie Lorrain, On some Fungi 
from the West Indies, 1-19. 
SolanacejB, 49, 89, 228, 244, 250, 472. 
Solanum amicoriim, Benth., 49. 
Forsteri, 8eem., 49. 
indicum, Linn., 436. 

Alelongena, mentioned, 278. 
pallidum, Rushy, 89. 

Uporo, Dun., 49. 

Solenopeziza grisea. A. L. 8mUh, 14, 
19. 

Sonchus, Tourn., 367. 
asper, VilL, 44. 

Bipontini, Aschers., Tar. piinnati- 
I Ildus, Oliver Hiern, 367. 

! Sopubia trilida, Ham., 436 ; mentioned, 
444. ■ 

; Soraslrnin, 10.1(1. e., 5»52. 

I americannm, Sclimidle, WH ] meii- 

i tioned, 531. 

I Sorbiis, 208. 

I Aiiciiparia, 209. 

I mierophylla, 209. 

I Sorghum, seedlings of, 266-274. 

I vulgare, var. glutinosiun, 458. 

I Sparganium erectum, Zia?/., mentioned, 

; 370. 

I ramosiim, <7. Bauliin, ineiitioned, 

I 

I ramosum, Hudson, mentioned, 

I 370. . / _ ■' 

i var. microcarpum, Xemnan, 

mentioned, 370. 

j simplex, mentioned, 370. 

L Spathoglottis paeifica, /., 56; 

i mentioned, 22. 

J Spatbolobus acuminatus, Benth,, men- 
! tioned, 490. 

: ferrugineus, Benth., 489. 

! puieher , Dmm, 489.^ 

i purpureiis, B€nfh.,Mi)0. 

I Boxbiirghii, 489. 

! sabereetus ^ , Dunn, 489. 

|- varianB , i?<?m-w,-490. 

Sphauamthus, 330. 

cristatus, 0. mentiinied, 

■ L. " 

hirtus, Ji777(7., 330, 

Ivirkii, 4' Hiern, 330. 

suaveolens, DO., 330. 

Tayloini * , >S. M/ore, 330. 

! ukambensis, loathe A 0. 

' ■ 330. , ^ 

’ SpliEerella lacustris, B7//'r., 535. 

; Spluerocepliala, §, 334. 
i Sphieroeystis, mentioned,. 554. 

I Sehroeteri, 531, 535, 

, Splnerophysa salsula, 208. 
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Spl'Kvropsidea?, 18. 

Spiuiirostilbe cinnabarina, Tal., 17. 
8pbyerozosma graxmlatum, Roy Biss,^ 
530. 

pulclirom, Bail., 551. 

var. planum, Wolle, 551. 

Teilebratunx, Ralfs, 530. 
Splienodei'ia lenta, mentioned, 522. 
Spixinctrina tigillaris, Boric,, 114. 
Spii\ea, 209. 

longigemmis, 209. 
tliibetiea, 212. 

Spirantbes australis, Lindl,, 436 ; men- 
tioned, 451, 460. 

Spirogyi'a sp., 158. 

S}>ondias dill CIS from Yavau, mentioned, 
‘^*2 


Sponclylosiiun, Breb,, 551. 
pulehrum, Arch., 651. 

— — var. planum, IFolle, 551 ; 
mentioned, 530. 

Sponia ambrynensis, 55. 

Spyridia aculeata, 481. 

insignis, mentioned, 481. 

Statice, 73, 76, 207, 210. 

Armeria, Linm,, 66, 68, 72, 74. 

• var. alpina, Bah., 67. 

aiirea, 189; mentioned, 154, 
244,258. 

atfTioiilafoLmm,ysih\,*l^. 

var. BodartiiyQiYdcrdL, 77. 

elongata, var. pubescens, Koch, 67. 
Limonium, Linn., 77. 

— — var. /3. fyramidalis, Syme, 
77. 

lyclinidifolia, Girard, 77. 
maritima, Mill,, 76 ; mentioned, 74, 

75, 77. 

var. complanata, Bruce, 77. 

var. duriuscula, mentioned, 

76. 

var. planifolia, mentioned, 


7 b. 

var. pubescens, mentioned, 

76. ' 

var. pubigera, mentioned, 76, 

77. 

minor, mentioned, 74. 
occhUutalh, Lloyd, 77. 

var. intermedia, Syme, 77- 

plantaginea, All., 76. 

var. bupleuroides, Grcn, <|* 

Crodr., 76 ; mentioned, 75, 
pube.scens, Bin., 76. 

var. duriuscula, 67, 76. 

var. planifolia, 76. 

rarljlora, Lrejer, 77- 
reticulata, Linn., 77. 
vulgains, 73. 

Staurastriim, Mnjen, 543; mentioned, 
117, 119, 654. 


Staurastriim anatiniim, Coohe Wilh, 
530. 

var. grande, West G. B. 

West, bSO. 

var. pelagicum, West G. B. 

West, 530. 

angulatum, West, 551, 

— — var. planctoniciiin , West. S{ 
G, B, West, 551 ; mentioned, 529, 

555. 

Arachne, 549. 

vai\ cur vatum , JWst ^ G. 

B. West, 549 ; mentioned, 536, 

556. 

Arctiscon, Lund,, 551 ; mentioned, 
530, 550, 553, 554. 
aristitenim, Ratfs, 544. 

var. protuberans ^ , JVest^ <f 

G. B, West, 644 ; mentioned, 529, 
555. 

aversum, Lund., 529, 553. 

Avicula, Breh., 529. 
bidentatum, Wittr., 546. 
bi'acbiatum, Ralfs, 529. 
brasiliense, JSvrdsL, 546. 

var. Liindellii, West cf* G, B, 

JVest, 546 ; mentioned, 529, 550, 
553. 

var. Lundellianum, Bchmidle, 

546. 

brevispinum, Breh., 546 ; men- 
tioned, 529. 

var. retusura, Borge, 546 ; 

mentioned, 536, 555. 
conspicuum , W(fst if G, B. IJ'est, 
547 ; mentioned, 534, 554, 555. 
curvatum, JVest, 543 ; mentioned, 
528,553,555. 
cuspiclatum, Breh., 545. 

var. longispinum, .Lcmm,, 

mentioned, 545. 

var. maximum, JVest, 545 ; 

mentioned, 529, 555. 
dejectum, 528. 

var. in datum, JVest, 528. 

Lickiei, Ralfs, 545. 

var. 3'lioinboideuni , IVcsf A 

G. B, West, 545; mentioned, 
528, 555. 

erasum, BrS., 529. 
furcatum, Brvh„ 530. 
furcigeruin, Breh., 530. 

forma armigex-a {Breh,), 530. 

gi^acile, Ralfs, 529, 549, 556. 
grande, Biiln., 530, 547, 554. 
grawulosum, Ralfs, 52tl 

var. aeutum, JVest S’ G. S. 

^ JVest, 529. 
hirsutxim, Breh., 529. 
jaculiferum, 11^7, 543 ; xnen- 

tioned, 528, 542, 553. 


INDEX. 


715 


I 


i 



Staurastrum jaciiliferiini, fonna 

radiata, West 4’ <-r. S. West, 543, 
555. 

forma quadriradiata, West 

a. S. W^est, 64.3, 555. 

-- — - forma triradiata, West G^. 

8. West, 543, 555. 

■ var. excavatum ,West 8. 

West, 544 ; mentioned, 528, 555. 

var. siibexcavatum , West 

G. 8. West, 544 ; mentioned, 
536, 555. 

Imvisiaiiinm, ji5iss,, 529. 
iongispinum, Arch., 545 ; men- 
tioned, 529, 553. 

— var. bidentatum, West G. 

8. West, 546. 
lunatiim, Italfs, 546. 

var. planctonicLim *** , West 

G. 8. West, 546 ; mentioned, 
529, 553, 555. 

Magdaleiite, BoTgese7i, mentioned, 
548. 

majusciilum, mentioned, 547. 
megaoantbum, Limcl., 544 ; men- 
tioned, 529, 553. 

— — var. scoticum ^ , West cf G. 

8. West, 544; mentioned, 529, 

555. 

raucronatiim, Ba(fs, 645. 

var. subtriangnlare, West cj* 

G. 8. JVest, 545 ; mentioned, 

529, 555. 

Ophiura, Lund., 550 ; mentioned, 

530, 553, 554. 

— — var. cambricum, West, 550. 
orbieulare, Itat/s, 529. 
paradoxiim, Mcycu, 548 ; men- 
tioned, 529, 551). 

Tar. cinguluju ^ , West G. 

8. West, 548 ; mentioned, 529, 

556. 

var. longipes, Wo/dst., 549 ; 

mentioned, 529, 553. 
pekigiciim, mentioned, 548. 
polyinorpburn, Breb., 529. 
polytrichum, Peril/, 529. 
pBeudopt'lagicum * , West G. 8. 
West, 547 ; mentioned, 529, 548, 
556. 

punetnlatum, Brch., 529. 
sexangulare, Baheuh., 550 ; men- 
tioned, 530, 547, 553. 

var. supennimerarium * , 

West if G. 8. West, 551 ; men- 
tioned, 530, 556. 
teliferum, iiVr//,s‘, 520. 
tetraeerum, Bal/s, 530.^ 
verticillatum, Archer. 549; men- 
tioned, 530, 547, 553, 555. | 

Siauroneis ariceps, Eh'enh., 533. | 


Btemrophamm cnickdim, W, B. Turn., 
552. ^ » 

Stellera Obamjejasme, Lmn., 197,204, 
246.' 

deenmbens, Edqew., men- 

tioned, 137, 217, 230, 240. 

var. pulvinata, Edgew. f 

JIooh.,/:,169. 

graminea, Linn., 169 ; mentioned, 
138,240,257. 

infracta, 210. 

subumbellata, Edgeiu., 169 ; men- 
tioned, 240. 

Stengelia, §, 320. 

Stephania hernandimfolia, Wedp., 26. 

Stepbanolepis, 8. Moore, 307 ; men- 
tioned, 312. 

centanroides, Moore, 313, 

Sterculiacem, 28. 

Stereum atratiim, Fr., 9, 
complicatum, Fr., 9. 
elegans, G. W. F. Meg., 9. 
birsutum, mentioned, 395. 
lobatuin, Ft., 9. 
purpiireiim, mentioned, 393. 
versicolor, Fr., 9. 
vespilloneum, Berk., 9. 

Sterigma sulforeiim, 207. 

Stichoglcea olivacea, Chodaf, 532. 

Stilbum albipes * , A. L. Bnidh, 12, 
19. 

cinnabarinum, Mont., 12. 

Hibisci, Bat., 12. 

Stipa, 254. 

Eversii, 139. 

Hookeri, Stapf, 202; mentioned, 
248. 

raongbolica {read mor.golierO, 
Turci:.,l39.^ 

mongolica, Titrcir,, 202; men- 
tioned, 139, 248. 

orientalis, Trm., 202 ; mentioned, 
138, 208, 248. 
pallida, Munro, 203. 
pedalis, 210. 

purpurea, Griseh., 202 ; mentioned, 
138,236,248. 

sibirica, Lam., 203; memionod, 

■ ■138,237, 248. : 

-- — — var. pallida, Hook./., 2t)3>. 

Stracbeya, 253. 

tibetica, 174; mentioned, 

138,241. 

Stinga eapbrasioides, Benth., 436; 
mentioned, 450. 

lutea, Lonr., 436 ; mentioned, 443, 
444, 450. 

Strobocalyx, §, 324. 

8trobus, 508, 569. 

Suriana rnaritima, Lbin., 30; men- 
tioned, 21. 
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Surirella biseriata, Breh., 53;j. 
linearis, IF. Sm., 533. 
ovalis, 533. 

Tar. angiista, V. IJoictte, 533. 
— Tar. pinnata, V. Houtie, 533. 
robusia, Ehrenb., 533 ; mentioned, 
554. 

— — var. splenclida, K Houtte, 
533. 

Swert.ia zeylanica, Wal/cer, 436 ; men- 
tioned, 450. 

Sylvestres, 571. 

Synipegma E.egeli, 207. 

Synanthy, On the, in the Genus Loni- 
cera, by E. A. l^'eweU Arber, 463- 
474. 

Synechococeus major, Schroet, 534. 
(Synedra Acus, Gnin,^ 533, 
pulehclla, 533, 535. 

Ulna, Ehrenh., 533. 

Ssechcnyia lloydioides, Kanitz, 199. 

Tabellaria fenestrata, Kut^,, 533, 535. 

Tar. asterionelioides, Griin.^ 

533, 535, 554. 
ilocculosa, Kutz., 533, 535. 
Tabornmmontana Heyneana, Wall., 46. 
orientalis, B. Br.j 46. 

Thurstoni, Ilome^ 40. 

Tacca pinnatilida, Forst., 57. 

Taccaceaj, 57. 

Tamarinclas indica, 35. 

TairiariseaceJB, 170, 227, 229, 240, 249, 
250. 

Tamarix elongata, 207. 
laxa, 207, 208. 

Pallasii, 207, 208. 

Tanacetiim, 139, 153, 214 - 216, 

238. 

fruticulosiiin, Lcdeh., 182 ; men- 
tioned, 215, 243. 
gossypiniiin, 231. 

gracile, Hook. f. ThoMs., 182; 

mentioned, 139, 243. 
tibetieiim, Hook, f if Thoms., 182; 
mentioned, 137, 144, 2 15, 234, 
237, 243. 

Ta]ie.sia, mentioned, IIT. 

Taraxaeiun, 215, 237, 2.34. 

bieolor, DC., ISS; mentioned, 215, 
235, 244. 

].anceolatuiu, Toirr., 188 ; men- 
tioned, 191, 235, 244, 258. 
officinale, {Weber h}'\ WUjg., 1S8 ; 
mentioned, 138, 231, 244, 2.37. 

Tar. pnrTula, Hook.f., 188, 

offiaincde, Wigg., Tar, Hem si., 

‘ 188. 

pal list re, DC., 188; mentioned, 
235, 244, 257. 

Tnrenna sambacina, 71 Ditramd^ 41. | 


i Taxodiiim distichum, mentioned, 116. 
Telepho ra, men tioned ,11. 
Tenuisquanne, 568, 569, 671. 
Tephrodes, §, 31{5. 

Teplirosia piscatoria, 33. 

‘pufjpuTea, Pers., 33. 
tinctoria, Ters., 436 ; mentioned, 
444,445,450,456. 

Terminalia litto rail's, 36. 

, Tar. tomeiiteila, Jlernsl.,?/! 

Tetmemorus Brebissonii, Ralfs, 525. 

granulatus, Balfs, Ty2o. 

Tetraeyclus iacustris, Ealfs, 533, 535. 
PAtraedron, 552. 

crueiatum, Wesl f G. ■ S. JFesl, 
552 ; mentioned, 531. 
regulare, 531. 

Tenor ium in flat urn, Sw., 50. 

Thalictriira acaiile, Cambess., 162. 

alpinum, Linn., 162 ; mentioned, 
239, 256. 
minus, 138. 
petaloideum, 208. 
platyoarpum, 137. 

Thelephora Murrayi, Berk, f Dnrids, 8. 
Therinopsis, 222. 
barbata, 137. 

inflata, Oamhrss., 171; mentioned, 
146, 216, 233, 236, 241.^ 
lanceuluta, E, Br., 17r; men- 
tioned, 233, 241. 

Thesium montaiium, mentioned, 558. 
Thespesia popuinea, Corr., 28; men- 
tioned, 21. 

Thrifts (Sea), British (G. Glaridge 
Bruce), 66-77. 

Thuarea sarmentosa, Ters., 61. 
Thylacosperinum, 141, 208, 251,253. 
rupifragrum, 138, 139, 154, 217, 
230, 233, 240. - 

P^iyrnelmacere, 52, 197, 246, 250. 

Tibet and the adjoining Countries, 
Vegetation as illustrated by the 
Altitudinal limits of Flowering 
Plants in, 224. 

Tibet or High Asia, the Fho’a of, by 
IV, Botti ng ifeinsley ami II. 11, \V. 
Pearson, 124 --265, 

Tibetan Colleeiions, Vegclaiion as illus- 
trated by the various, 213. 

Tiliaeere, 29. 

Timonius Forsteri, J}C., 42. 

Toddalia aculeata, Eers., 436. 

Tonga Islands, the Flora of Vavau, one 
of the, by I. IL Burkill ; with a .<hurt 
account of its Vegetation, by Charles 
Steele Crosby, 2U~66. 

Trmnetes obsiiiialns, CVjoke, 6. 
P'rapanatans, mentioned, 558, 

Pb’emella frond osa, Fr., 11, 

Tretocari’a, 146, 
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TYciocfivyn. prat eii sis, MaxiTn., 146, 192. 

i^ikkhnp.nsis, Ilemsl., 192. 
Trichodeniia viride, Pej’s., 17. 

Tridens , Massee, 113. 

elegans, Berk, cf M. A. Curt., men- 
tioned, 112. 
elegans, jSV/(- 6'., . 113. 
elegantissiinum, Berk. M. A. 

Curt., 113. 

Trifolium hybridum, Linn., The Occur- 
rence of Calcium-oxalate Crystals in 
Seedlings of, by Prof. John Percival, 
■; 396-402., 

Triglochin, 219. 

marifciinuin, 139. 

palustre, Lkm., 200 ; mentioned, 

, :,139, 247, 257- ' ' 

Trinema encbelys, mentioned, 521, 522, 
523. . ■ , ■ , , 

Triplocepbalinn, 0. IJpffm., 331. 

Holstii, 0. Hoffra., 331. 

Trhetuni suhspkcttiim, Beauv., 203 ; 
mentioned, 1381 

Triumfetta proeumbens, Forst., 29. 

rliomboidea, Jacpp, 29^. 

Trollius piiinilus, 209. 

Tsnpa Brtmordmia, 638, 640, 647, 
ct7/wcZc,«sw, '633, 634. 

Mertenskvmi, 640, 655. 

Pattonia/na, 654, 655. ' 

■ ' ' Sieholdi, 6,43, 645, 655. 
Tubercularia Tid.,garis, Ihde, 13. 

Tulipa erl ulis, Baker, , 1 50. 

ornithfejcdoldes, Fisch., 199. 
Turbinaria. decurrens, Bart/, 477. 

ornata, J. AgJu, 477 ; mentioned, 
-476,481. 

Tympanis conspersa, Fricfi, mentioned, 
JIO. . ^ 

' gyrosa, Berk. 5i* d/. A. Curt,, 110, 

rbabduspora, Berk. 4’ d/. A, Curt., 
110 . 

Typha stenopbylla, 208. 


Ulex, mentioned, 558. 

Ulmus ai!H‘ri(‘ann, mentioned, 1 15. 
IJlotbrix moniliformis. Kilt::., 524. 

subtilis. Kilt:., yar. yariabilis, 
Kirehu., 521. 

tenerrimn, 158. 
zuiiata-, Kate., 5o5. 

ITlva s|)., 475. 

Umbelliferm, 40, 86, 178, 227, 229, 242, 
250. 

IJrarialagopoides, /lO'., 34. 

I'rena iobata, Linu., 28. 

Urtica, 141. 

] s vperborea. Jacquem.. 1 98 *, men- 
"tioned, 138, 13(f. l^35. 24<). 
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Urticacem, 55, 198, 228, 229, 246, 250, 
Ust.uiina vulgaris, Tid,, 16. 
Utricularia, 208. 


Vacciniacem, 25, 88. 

Yacciniiim Le.scbenaultii,. Fight, var. 
zeylaniea, 436. 
penmoides, H. B. it., 88. 

Valeriana, mentioned, 81. 

nivalis, Wedd., mentioned, S3, 86. 

Valerianacea?, 86, 227, 229. 

Valonia confervoides, llarv., 476 ; men- 
tioned, 481. 

Vandellia Crustacea, iiewZA., 49. 

Vanbeurckia rbomboides, Bnh., 532. | 

var. saxoiiiea, B'est 4’ dr- >8. 

West, 532. 

Vaueberia dicbotoma, 1*58. 
littorea, 158. 

Vavma amicoriim, Benth., 31. 

Vavau, The Flora of, one of the Tonga 
Islands, by I. II. Burkill ; with a 
short Account of its '^^egetation by 
Charles .Steele Crosby, 20-66. ^ 1 

Vegetation as illustrated by tlie Alti- 
tudinal limits of Flo\yering Plant .s in 
Tibet and the adjoining Countries, 

224. 

as illustrated by the various 

Tibetan Collections, 213. 

Verhaseum Thapsus, mentioned, 137. I 

lArbenacem, 5>0. I 

Vemonia, Sehreh., 314. ' j 

abyssinica, Seh, Bip., mentioned, ! 

320. ■ 

am plexteaulis, Baker, 3 14. 
amygdalina, JJelile, mentioned, 

319. 

asteri folia, Baker, 317. 
calyeuiata /'A 8’. d/«/orc, 306. 
chtlioiiocepbabi, ti Ilojnu., ineii- 
■ . , tioned, 324. ] 

cinerea, Xes^f., 43. 
cirrifera , S. Jloarc, 320. 
cistifoiia, O. 

var. rosea, 0. JloifiU., 314. j 

demulans, 314, .’35. i 

Elliottii , S. Moore, 315. i 

fastigiata, (JUmr 4* IFivru, 319. I 

glabra, V(Uk€,V)Vd. ] 

glabcrrima, J Atke, 324. j 

birsuta, aSVX. Bip., 317. 

HooFstetteria, Seh. IJi/K, nien- 

tioned, '315. . i 

Hoffmanniana, S. Moore, 31. 

Holstii, 0. Jiojfui., 314 ; ineu- 
, tioned, ■■320.-: . . - ' 

borailocepbala , S. Moore, 323.. 

Kotsebjana, Srh. Bip.,F^iK | 

Kranssii, Seh. Bip,, 317. | 

■■ ■■■ 

I 
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Venionia Leopolcli, 317. 

macrocyaniis, 0, Hofftn., men- 
tioned, 324. 

marginal, 0. 313. 

marginata, Oliver & Hierii, 310, 

311. 

inasaiensis * , 8. Moore, 320. 
niisera, Oliver Hiern, 314. 
Migeodi ^ , 8. Moore, 319. 
milanjiana ^ , /S', ilioore, 318. 
misera, Oliver Hiern, men- 
tioned, 311. 

Morambaliie, Oliver Rieni, 
313; mentioned, 311. 
nandensis * , 8. Moore, 323. 
natalensis, Boh, Bif., 316; men- 
tioned, 317. 

var., Britten, 316. 

Nestor , 8. Moore, 317. 
oppositiiblia, Lesa., mentioned, 

312. 

oxyura, 0. Hoffm., 320; men- 
tioned, 321. 

perparva * , 8. Moore, 324. 

Petersii, Oliver 4' Miern, 314. 
plumbaginifolia, Fenzl, mentioned, 
319. 

podocoma, Soli. Bip., 325. 
Poskeana, Vatke 4' 

var. olilorolepis, 314. 

prolixa'*', 8. Moore, 322. 
pumila, # Begr., 32S ] 

mentioned, 324. 

ruwenzoriensis , 8, Moore, 321 ; 
mentioned, 323. 

yai\ glabra ^ , 8. Moore, 

322. 

scandens, i?0., 501. ^ 
stahelinoides, Harv., 314. 
siibnligera, 0. Hoffm., 325. 
eylTatioa , Zto'W, 501. 

Tenoreana, Oliver, 324. 
ugandensis '•' , 8. Moore, 3J4. 
viatoriim , 8, Moore, 315. 
Wigbtiana, Arn,, 436 ; mentioned, 
452,453,457. 

Vernoniaceas, 306. 

Veronica biloba, 137. 
eiliata, 137. 

Vibrissea Gaeniisaci, Crouan, men- 
tioned, 109. 

Vicia Faba, mentioned, 271. 

Villarezia samoensis, Bcnth. 4' HooJc.f., 

31. 

Vinca rosea, Linn., 46. 

Viola, mentioned, 249. 
florida, 212. 

kunawarensis, Bogle, 140. 

Patrinii, I)C., 436 ; mentioned, 
443, 444, 452. 
pygrasea, Jm., 84. 


Violacecc, 84, 140, 227, 229, 249. ^ 

Vitex trifolia, Lmn,, 50 ; lueiitioned, 

21 . 

Vitis vinifera, mentioned, 278. 

Waltberia amerieana, Xfw??-., 29; men- 
tioned, 21. 

Wedelia, Jacq., 343. 

abyssinica, Vatke, 343. 
biflora, J)C., 43. 
instar , 8, 3Ioore, 343. 
natalensis, Sond., mention ed, 343. 
strigulosa., Be-ntli. 4" Hook, fi, 43, 

Wendlandia Notoniana, Wail., 436. 

Werneria, mentioned, 82, 209. 

dactylopbylla, Sck. Bip., 87 ; men- 
tioned, 83. 

heteroioba, Wedd., 87. 

Mandoniana, Wedd., 87 ; men- 
tioned, 83. 

nana, Beutb., 184, 208. 
pygmma, (rili. ?, mentioned, S3, 87. 

West Indies, On some Fungi from tbe, 
by Annie Forrain Smith, 1-19. 

West, W.. and 0-. S. mst, Scottish 
Freshwater Plankton, Ho. I., 519- 
556. 

Wikstroemia rot undi folia, Beene., 52 ; 
mentioned, 21. 

Woodfordia lloribunda, Scdish., 4-36; 
mentioned, 440. 

Wright, Obas. IT., Descriptions of new 
Chinese Plants, chiefly by S; T. Dunn, 
%vith an Introductory Hote bv, 4-83- 
518. 


Xanthidiam, Ehrenh., 539. 

antilopoeum, Kiit.:., 539 ; ineii- 
tioned, 527, 555. 

var. polymasmrn, Isonld., 

527. 

Arcfeo??., Ehreob., 551. 

armatum, Bahenlt., var. eervieorne, 
G. 8. West, 527. 

controversum, Wed G, 8, Wsl, 
t)o9j 5oo. 

~ var. pi an clonic mu lied V 
fr. 8. West, 539; Juenliunetl, 
527. 

femiculaium, Ralfs, 539. 

subhastiferiim, Wert, 536, 540. 

var. Murraji , Wed V G, 8. 

Wed, 540 ; mentioned, 536, 5)55. 

tetracanthmn, W. B, "Burn., meu- 
tioiiecl, 539. 

tetracentrotuni, WoUe, 527, 510, 
555. 

Xiinenia elliptiea, Forst.f., 31. 

Xipholepis, % 310, 
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Sylarifx anisopleiira, Mont., 15. 
eubensis, Mont., 15. 
liypoxylou, 15. 

polymorpba, Crrev., 15. 
rbopaloides, Mo7it., 15. 
Xylobotryiim audinum, 'Fat, 16. 
Xyl6c‘eras ^ , A. L. Smith, 16. 

Eiliotti , A. L. Smith, 16, 19. 
Xylosma orbieulatiiin, Forst, 26. 
Xylosteum, FO., 463. 


TounrAa fiemiosa, Ledeb., 1 87. 


Zanniehellia palustris, 141, 142, 200, 
219. 

Zantboxylimi Blackburnia, Sentli., 30. 
Zingiber Zerumbet, Bose, e.v Sm., 56 ; 
mentioned, 22. 

Zomia dipbylla, Fers,^ 33 ; mentioned, 
445, 452. 455. 

var. Walkeri, 436. 

Zygnema ericefcorum, Ransg., 524. 
Zygodesmiis iiinbrinus A. L. Smith, 
12, 19. 

Zvguphyllaeefe, 171, 241, 249, 250. 
Zygopbylium, mentionecl, 207. 
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